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FE. do not expect to add material in- 
formation to the subject of chole- 
cystography, with regard to technic 
or interpretation of results. We believe the 


chief worth of this paper will be the evi- 
dence it offers as to the value of the routine 
application of cholecystography. By routine 
application we mean a simplified technic 


adapted to the routine patient coming for 
gastro-intestinal examination. In our pe- 
rusal of the many papers on cholecystog- 
raphy appearing during the past three years, 
we have not found many reports on such 
routine series of patients. 

The investigations started by Graham, 
through the introduction of the visualization 
methods upon the gall bladder, have demon- 
strated that cholecystitis is probably the 
most common cause of abdominal symptoms. 
This was to be expected, since an organ 
which is the storehouse of a prime culture 
medium for many bacteria, and whose anat- 
omy is so well adapted to the stagnation of 
contents necessary for bacterial growth, ob- 
viously furnishes ideal conditions for infec- 
tion and inflammatory changes. Therefore, 


—— 


1Presented before the Radiological Society of North 
America, at the Thirteenth Annual Meeting, at New 
Orleans, Dec. 1, 1927. 


This paper is part of the Symposium on Cholecystography, 
other papers in which were published in RaproLocy, July, 
1928, XI, 1-71. 


for cholecystography to be of the greatest 
value, it must be made as applicable to the 
routine patient as is the barium meal exam- 
ination. The technic must be such that it 
can be employed with the business man who 
wishes to continue his daily work with half- 
hour periods off for examination; with the 
school teacher who must be examined be- 
tween Friday afternoon and Monday morn- 
ing, and with similar types of patients who 
must be handled without interfering with 
their occupations, since these make up the 
great bulk of the consultation office practice 
of internist and surgeon. 

We wish, therefore, to record some re- 
sults on a consecutive series of 725 patients, 
suspected of having gall-bladder disease, 
who have been examined during the two- 
year period beginning August 1, 1925. This 
number, out of 1,150 patients referred, dur- 
ing this period, for gastro-intestinal X-ray 
survey, had sufficient evidence of gall-blad- 
der disease to call for examination of that 
organ. The patients referred to us rarely 
come with any definite information as to 
symptoms, so that it is not possible to state 
how frequently cholecystitis was the most 
probable diagnosis from.the clinical. symp- 
toms. The percentage of gastro-intestinal 
suspects who have tie gail bladder examined 
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by visualization has gradually increased un- 
til, now, between 80 and 90 per cent of such 
patients referred to us are given dye as a 
routine procedure. 

Of the 725 patients who were examined 
for possible gall-bladder disease, 100 were 
examined by the older method of radi- 
ography plus observation of the barium-out- 
lined stomach and duodenum, for indirect 
evidence of upper right quadrant disease, 
without administration of dye. The re- 
maining 625 patients were examined one 
or more times by dye orally administered. 

We include a brief report of the 100 pa- 
tients examined during this period without 
dye, because some interest and perhaps some 
value may be found in considering them. 
They are the last 100 patients out of some 
1,500 examined by us during the past 10 
years for possible gall-bladder disease, prior 
to the adoption of the visualization method. 
During this 10-year period we have come to 
attach more and more significance to the 
visible gall-bladder density, as taught us by 
George, plus the indirect signs of upper 
right quadrant irritation, such as pyloro- 
spasm, duodenal hypermotility, deformities 
of pylorus and cap, tenderness under fluoro- 
scopically controlled palpation, etc. We 
have not lost our confidence in these signs 
and, in fact, have had their value confirmed 
by the more positive demonstration of func- 
tional disability through visualization. Com- 
bining the radiographic findings with the 
indirect fluoroscopic evidences in stomach 
and duodenum, we reported upon these 100 
patients as follows: 


Negative for evidence of gall-bladder disease 

Positive for evidence of gall-bladder disease........ 39 
(including four patients with stones) 

Inconclusive 10 





Total 100 





Since adopting the visualization method, 
we hay irjotl "@ifitost etety J inbdification of 
oral tethittc ‘wificli has’ éome’ ‘to our atten- 
tion, stich. #8 doated ind “uacoated capsules ; 


large doses and small doses; with soda and 
without soda; during the meal, immediately 
following the meal, and two or more hours 
after the evening meal. We have not 
found that the technic alters the results 
materially, but each radiologist should use 
a fixed technic so that his own accumulated 
experiences may be correctly interpreted. 
Our present procedure is followed more as 
a matter of convenience for routine work 
than for any other special advantage. We 
practically always combine the gall-bladder 
and the barium meal examinations, for two 
reasons: first, the majority of such patients 
come with request for both examinations 
and will not give up more than two days for 
this purpose; we have found that 
we are unable to dispense with the indirect 


second, 


evidences furnished by the appearance and 
behavior of the stomach, 
bowel, when studied on the fluoroscopic 
screen or on films. 

Our patients take the dye in the evening, 
after the usual supper, coming to the labora- 
tory 12 hours after dye ingestion, and with 
stomach empty (breakfast omitted). When 
films of the gall bladder have been obtained, 
the barium meal examination of stomach 
and duodenum is made, both for the detec- 
tion of organic lesions of those structures 
and for any indirect evidences of gall-blad- 
der disease, such as hypermotility, spasm, 
abnormal position, and evidences of adhe- 
sions or pressure. While we realize that this 
barium meal may cloud the interpretation 
of gall-bladder function or may mechan- 
ically obscure the gall-bladder shadows at 
subsequent periods, yet we must work under 
these disadvantages and have not found 
Six hours later we again 
radiograph the gall bladder and make screen 
observation. The patient is then allowed 
his usual supper and appears the following 
morning, again without breakfast. Final 
gall-bladder films are made, this being the 
36-hour period after dye ingestion, when 


duodenum, and 


them insuperable. 
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the normal gall bladder should no longer be 
visible. The colon should be outlined by 
the barium and can be examined for abnor- 
malities, and, if desired, the stomach can be 
re-examined by a second barium meal. 

Our interpretations follow the more or 
less standardized criteria and if our results 
do not compare favorably with those re- 
ported elsewhere, we believe the explanation 
is to be found in the class of patients here 
reported. The vast majority of these are 
ambulant patients with indeterminate ab- 
dominal symptoms and with gall-bladder 
disease as only one of several possibilities ; 
they are usually men and women under no 
restrictions, except to go without food as 
instructed, going about their regular occu- 


pations and stopping these only long enough 


to come for X-ray examination. <A very 
small number were hospitalized. 

The typical normally functioning gall 
bladder, as interpreted in this series, is out- 
lined satisfactorily at 12 hours, remains un- 
changed or condenses somewhat during the 
next 6 hours, and shows no visible shadow 
at the 36-hour period (after supper taken 
the evening before). Ina few cases, instead 
of the 36-hour period, we have had the pa- 
tient take a meal containing an excess of fat, 
making radiographs two hours later, when 
the normal bladder should show entire, or 
almost entire, disappearance of the shadow. 
Of the 625 patients of this series, 210, or 
33.5 per cent, reacted normally by these 
standards. 

The typical gall bladder of cholecystitis, 
or functionally disabled organ, will show a 
persistence of the 12-hour density through 
the 36-hour period. The 12-hour density 
may be clear, but is usually fainter than the 
normal shadow, and will persist, as stated. 
Two hours after the fatty meal, the func- 
tionally crippled organ will show little 
change in size or density. Of the 625 pa- 
tients, there were 236 who showed the 
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typical reaction of functional disability in 
these ways. 

Between these two typical classes, there 
are an appreciable number of patients who 
Pa- 
tients in whom the gall bladder does not out- 
line by the ingested dye are quite frequent. 
The failure of the dye to enter and outline 
the gall bladder at 12 hours will, obviously, 
occur in patients with obstruction to hepatic 
or cystic duct, or in those with stagnation of 
bile in the bladder either from inspissation 
or from complete loss of muscular power in 
the bladder walls. 


are not so obliging in their behavior. 


On the contrary, failure 
to secure a 12-hour image may occur where 
there is hyperactivity and the gall bladder 
has already filled and emptied before this 
examination is made. A recent statement 
that cholecystography by the oral method is 
to be depended upon only when the gall 
bladder reacts normally seems contrary to 
the experience of most workers. It is a 
matter of little importance by what route 
the dye reaches the gall bladder, provided it 
does reach it and outline the organ satisfac- 
torily. When it fails so to outline, the in- 
direct evidences of gall-bladder involvement 
become valuable, and when we have positive 
indirect findings, we are justified in giving 
an interpretation of gall-bladder disease, be- 
cause the failure to outline is, in itself, one 
of the best indirect evidences of gall-bladder 
disease. In the series here reported, there 
were 138 patients in whom the gall bladder 
Of this 
number, the indirect findings were positive 
in 43, leaving 95, or 15 per cent of the 


did not outline for various reasons. 


total number, who were reported as incon- 
clusive. 

We may state that the inconclusive find- 
ings have become less and less frequent, the 
greater number of these being early in the 
series. As illustration, of the last 175 pa- 
tients examined, only four have been re- 
ported as inconclusive, and two of these had 
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previously had cholecystotomy and a third 
had advanced carcinoma of the stomach. 
The inconclusive findings do not occur now 
more than once or twice in each hundred pa- 
tients, partly because we have learned to 
correlate the direct and indirect evidences 
and partly because we do not hesitate to 
repeat the oral administration of dye two or 
three times, if necessary. We prefer to do 
this, to using the intravenous administration. 

The second major source of error in 
cholecystography is to be found in the cases 
where the gall bladder reacts normally. It 
is perfectly understandable that a diseased 
gall bladder may still be able to function nor- 
mally. 
furnished by several cases with gallstones 


The most striking proof of this is 


where the gall bladder outlined well and 


emptied itself entirely within 36 hours. If 


a bladder so diseased that it has reached 
the stage of lithiasis can empty itself, there 
must be many instances of less advanced de- 
grees of involvement in which the organ 
retains normal muscular ability. In 24 pa- 
tients in whom the shadow appeared in 12 
hours and disappeared within the normal 
period, the indirect evidences were sufficient 
to justify a report of gall-bladder disease. 

The total number of patients in the series 
of 625 in whom positive interpretations of 
gall-bladder disease were made was 320, or 
51 per cent. 

We have been able to trace 100 of these 
625 patients who have undergone operation, 
either removal of the gall bladder or lapa- 
rotomy with examination of the gall blad- 
der, and append hereto a tabulation showing 
the X-ray findings, the surgeons’ post-opera- 


TABULATION OF PATIENTS OPERATED 


Serial X-ray 
No. No. 


1 31325 


Date 
8/26/25 


X-ray findings 
Enlarged gall bladder 
with stones; no dye. 


Enlarged visible gall 
bladder; no dye. 


2 31402 9/1/25 


tive diagnoses, and the pathologists’ reports 
on gall bladders removed. 

Of these 100 patients, there were 47 in 
whom the typical positive evidence of a per- 
sistent 36-hour density was found. In 45 
of these, the interpretation of cholecystitis 
made from the X-ray findings was con- 
firmed by surgeon and pathologist, while in 
two of them the surgeon considered the gall 
bladder to be so nearly normal that it was 
not removed. 

In 20 patients, the 36-hour shadow was 
not obtained, but the indirect evidences were 
so conclusive as to justify a positive inter- 
pretation of gall-bladder disease. This in- 
cludes 6 patients with gallstones. In all of 
these 20 patients the gall bladders were 
found diseased by surgeon and pathologist. 

The positive radiologic diagnosis of gall- 
bladder disease was, therefore, confirmed by 
operation in 65 out of 67 instances, or 97 
per cent. 

Eleven patients in whom the X-ray find- 
ings were inconclusive, on account of failure 
to visualize, have been operated upon. In 
eight of these the gall bladders were re- 
moved and in all except one (No. 38) the 
pathologist found the gall bladder diseased. 
In the other three patients the surgeon con- 
sidered the gall bladders to be normal, when 
examined in the course of laparotomy. 

Twenty-two patients in whom the gall 
bladders showed normal functional capacity 
have been operated upon. Seven of these 
showed diseased gall bladders, which were 
removed, with pathologic confirmation. In 
the other 15 the surgeon examined the gall 
bladders during laparotomy, and considered 
them to be normal. 


UPON 


Pathologists’ findings 
Thickened; fibrous; 

round cell infiltration. 
Chronic cholecystitis. 


Operative findings 
Enlarged and thick; 3 
stones. 


Chronic gall-bladder dis- 
ease. 
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Serial X-ray 


No. 


3 


oO. 


31826 
31914 


31937 
32447 


32142 
32934 
32286 
32621 


32807 
33029 


33307 
33210 
33406 


34084 


34090 
34250 
34210 
34391 
34424 
34487 
34577 


34728 
35021 


35152 
35168 


35172 
35173 
35228 
35274 


Date 


10/6/25 
10/12/25 


10/13/25 
10/16/25 


10/27/25 
12/16/25 
11/5/25 

11/28/25 


12/9/25 
12/21/25 


1/12/26 
1/5/26 


2/3/26 


2/10/26 


2/12/26 


3/1/26 


3/1/26 


3/8/26 

3/19/26 
3/19/26 
3/23/26 
3/27/26 


4/7/26 
4/22/26 


4/27/26 
5/1/26 


5/1/26 
5/1/26 
5/4/26 
5/6/26 


X-ray findings 


Negative—no dye. 
Positive through 36 hrs. 
with dye. 
Negative—no dye. 
Positive through 36 hrs. 
with dye; enlarged. 
Suspicious shadows; no 
dye. 
Faint outline; shadows 
not in gall bladder. 
Faint outline; probable 
disease on indirect signs. 
Faint outline 12 hrs.; 
gone at 18 hrs. 
Shadow through 36 hrs. 


Faint shadow;  tender- 
ness and other indirect 
signs positive. 

Shadow persisting 36 hrs. 

Density in gall-bladder 
area. 

Shown in gall bladder 
with dye; dye gone in 
36 hrs. 

Persistent shadow, 36 hrs. 


Positive 12 hrs.; negative 
36 hrs. 


Positive 12 hrs.; negative 
36 hrs.; indirect evi- 
dences positive. 

Shadow persistent; 36 
hrs. 


Negative without dye. 

Persistent 36 hrs. with 
dye; adhesions to duo- 
denum. 

Inconclusive ; 
outline. 

Enlarged; persistent den- 
sity 36 hrs. 

Persistent shadow 36 hrs. 


no clear 


Persistent shadow 36 
hrs.; stones. 

Positive 12 hrs.; negative 
36 hrs.; indirect sigis 
positive. 

Persistent shadow 36 hrs. 

No outline; indirect 
signs positive. 


Persistent shadow 36 hrs. 


Positive 12 hrs.; gone 36 
hrs.; indirect signs 
positive. 

Positive 12 hrs.; negative 
20 hrs. 

Positive 12 hrs.; negative 
36 hrs. 

Positive through 36 hrs. 


Positive 12 hrs.; negative 
36 hrs. 
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Operative findings 


Chronic disease; gall- 
stones. 

Enlarged; thickened ; ad- 
herent. 


Gall-bladder disease; ad- 
herent to duodenum; 
hepatitis. 


Chronic cholecystitis. 
Chronic cholecystitis. 
Operated on at Kansas 


City. 
Enlarged ; thickened ; yel- 
low; diverticulum. 


Explored; carcinoma of 
gall bladder. — 
Cholecystitis with stone. 


Adherent gall bladder 
with cirrhosis. 
Adherent to duodenum. 


Chronic gall-bladder dis- 
ease. 


No post-operative find- 
ings recorded. 


Chronic gall-bladder dis- 
ease; adherent to duo- 
denum. 


Appendectomy; gall 
bladder negative. 

Chronic gall-bladder dis- 
ease. 

Enlarged; hepatitis. 


Thickened; stones. 


Strawberry gall bladder. 


Enlarged and thickened. 
Thickened; enlarged; ad- 
herent. 


Cholecystitis. 


Thickened; stricture cys- 
tic duct. 

Pelvic operation; gall- 
bladder negative. 

Laparotomy ; gall bladder 
negative. 

Thickened; yellow. 


Hysterectomy ; gall blad- 
der negative. 
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Pathologists’ findings 


44 soft stones. 


Thickened; fibrous; 
round cell infiltration. 


Thickened; fibrosis; 
chronic cholecystitis. 


Chronic inflammation and 
fibrosis. 


Chronic cholecystitis. 


Reports gall-bladder dis- 
ease found. 

Slight thickening; atro- 
phy; round cell infil- 
tration. 

No tissue removed. 


Same. 


Chronic gall-bladder dis- 
ease. 

Not thickened; fibrosis; 
slight round cell infil- 
tration. 

Fibrosis of walls; chron- 
ic cholecystitis. 


Small gall bladder; thick 
walls; round cell infil- 
tration. 

No pathologic report on 

e. 


Gall bladder not re- 
moved. 

Chronic gall-bladder dis- 
ease. 

Enlarged; atrophy ; 
chronic disease. 

Fibrosis; round cell in- 
filtration; stones. 

Chronic gall-bladder dis- 


ease. 


Thickened; fibrous. 


Not enlarged; fibrous, 
round cell infiltration; 
subacute disease. 


Marked fibrosis and at- 
rophy. 

Chronic cholecystitis. 

Gall bladder not removed. 

Gall bladder not removed. 

Pathologic report not on 
fil 


Gall bladder not removed. 
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Serial X-ray 


No. No. 


30 35394 
31 35275 


38 36045 


39 36046 

36099 
40 36100 
41 36401 


42 30632 
43 36644 


44 360670 


45 36772 


46 36795 
47 36823 
48 36923 
49 36996 
50 37086 
51 37311 
52 37574 


54. 37877 
55 37929 
56 = 37990 
57. = 38082 
58 38236 


Date 
5/12/26 


5/6/26 


5/17/26 
5/21/26 
5/27/26 
5/29/26 
6/7/26 

6/10/26 
6/23/26 


6/23/26 
6/28/26 


6/28/26 
7/27/26 
8/19/26 
8/20/26 


8/24/26 


8/31/26 


9/2/26 
9/1/26 
9/20/26 


9/21/26 
9/28/26 


10/12/26 
10/30/26 


11/15/26 


11/19/26 


11/23/26 
11/28/26 


12/4/26 
12/15/26 


RADIOLOGY 


X-ray findings 


Positive 12 hrs.; negative 
36 hrs. 

Positive 12 hrs. and after 
fat; irregular. 


Positive 12 hrs.; negative 
36 hrs. 

Positive 18 hrs.; negative 
36 hrs. 

Positive 12 hrs.; negative 
36 hrs. 

Positive through 36 hrs. ; 
irregular, 


Positive through 36 hrs. 


Not visualized; inconclu- 
sive. 

Not visualized ; inconclu- 
sive. 

Not visualized. 

Positive 12 hrs. and after 
fat; enlarged. 

Positive 12 hrs.; negative 
36 hrs. 

Faint persistent shadow 
36 hrs. 

Not visualized; carcino- 
ma of stomach. 

Not visualized; inconclu- 
sive. 


Positive 18 hrs.; negative 
36 hrs. 


Positive 12 hrs.; negative 
18 hrs. 


Persistent 36 hr. shadow. 
Persistent 36 hr. shadow. 


Faint persistent 36 hr. 
shadow ; indirect signs 
positive. 

Not visualized; positive 
on indirect evidence. 

Positive through 36 hrs. 


Positive through 36 hrs. 


Positive 14 hrs. ; negative 
36 hrs. 


Positive 12 hrs.; negative 


20 hrs. 


Positive 14 hrs.; negative 
36 hrs.; enlarged; in- 
direct signs positive. 

Positive through 36 hrs. 


Positive without dye; 


confirmed by dye; per- 
sistent 36 hrs. 
Positive 12 hrs. and after 
fat. 
Positive 12 hrs.; negative 
after fat. 





Operative findings 


Thickened; cirrhosis of 
liver; calcium deposit. 

Appendectomy ; gall blad- 
der not found diseased 
to palpation. 

Hysterectomy for salpin- 
gitis. 

Appendectomy ; gall blad- 
der negative. 

Chronic gall-bladder dis- 
ease. 

Adherent. 


Dilated; irregular walls. 


Chronic gall-bladder dis- 
ease. 

Enlarged; thickened ; ad- 
herent; local cirrhosis. 

Chronic gall-bladder dis- 
ease. 


Inflamed and adherent. 
White, fibrous; stones. 


Exploratory ; gall bladder 
apparently negative. 
Appendectomy; gall 

bladder apparently 
negative. 
Appendectomy ; gall 
bladder apparently 
negative. 
Distended; thin walls. 


Enlarged gall bladder 
with adhesions. 

Chronic disease, one 
stone in duct. 

Long and tortuous; duct 
adhesions. 


Chronic inflammation. 


Enlarged; thickened; lo- 
cal cirrhosis. 


Dilated; adherent to 
duodenum, 

Appendectomy; gall 
bladder apparently not 
abnormal. 

Chronic gall bladder and 
duct disease. 


Chronic disease; 
adhesions. 


many 


Enlarged; thickened; ad- 
herent. 
Enlarged and thickened. 


Enlarged; adherent. 


Appendectomy; gall 


bladder 
normal. 


apparently 





Pathologists’ findings 


Fibrous ; atrophy; round 
cell infiltration. 


Gall bladder apparently 
normal. 
Not removed. 


Chronic cholecystitis, 


Fibrous; atrophy; chron- 
ic disease. 

Fibrous; atrophy; chron- 
ic disease. 

Infiltration of walls; 
chronic disease. 

Slightly enlarged; walls 
normal. 

Moderate fibrosis; round 
cell infiltration. 


Fibrosis and _ atrophy; 
chronic disease. 
Thick walls; stones. 


Hemorrhage into wall; 
small nodule in fun- 
dus; carcinoma. 

Thin; atrophic; chronic 
disease. 

Walls thickened; chronic 
disease. 

Thick walls; fibrous; 
chronic _ gall-bladder 
disease. 

Fibrosis and atrophy. 


Fibrosis and _ atrophy. 
Chronic _ gall-bladder 
disease. 

Thick walls; fibrosis; 
round cell infiltration. 


Moderate thickening; 
fibrosis; round cell in- 
filtration. 

Moderate 
atrophy. 


fibrosis and 


Thick walls; fibrosis. 


Fibrosis; thick walls; 
atrophy. 


Fibrosis ; atrophy ; chron- 
ic disease. 





Seria 
No. 
59 








Serial X-ray 
No. N 0. 
59 =. 38253 


60 38551 


62 38619 


63 39106 
64 39108 
65 39234 
66 39254 
67 39651 


68 39698 
69 39684 


70 39770 
71 39845 
72 = 39917 


73 ~~ 40006 


74 40152 
75 40222 


76 40263 
77, ~—s- 40278 


78 40294 
79 = 40382 


80 40403 


81 40445 


82 40462 


83 = 40547 
84 40628 
8 40863 
86 40946 
87 41083 
88 41294 
89 41323 
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Date 
12/16/26 


1/7/27 


1/10/27 


1/11/27 
2/8/27 
2/8/27 


2/17/27 
2/18/27 


3/14/27 


3/16/27 
3/15/27 


3/19/27 
3/24/27 


3/29/27 


4/6/27 


4/12/27 
4/15/27 


4/19/27 
4/20/27 


4/21/27 
4/28/27 


4/29/27 


5/2/27 
5/3/27 
5/9/27 
5/13/27 
5/28/27 
6/6/27 
6/15/27 


7/1/27 


7/5/27 





X-ray findings 
Positive 14 hrs.; negative 
36 hrs. 
Positive 14 hrs. ; negative 
36 hrs. 


Positive through 36 hrs. 


Positive through 36 hrs. 


Not visualized; inconclu- 
sive. 

Large and faint at 20 
hrs.; inconclusive. 

Positive through 36 hrs. 

Not visualized ; inconclu- 
sive. 

Faint persistent shadow 
36 hrs. 


Persistent shadow 36 hrs. 


Faint shadow, gone in 36 
hrs.; indirect signs 
positive. 

Persistent shadow 36 hrs. 


Persistent shadow 36 hrs. 


Persistent 36 hr. shad- 
ow; stones. 

Positive 12 hrs.; negative 
36 hrs. 


Positive through 20 hrs. ; 
stones. 

No outline; cholecystot- 
omy 12 yrs. 

Persistent shadow 36 hrs. 

Positive 12 hrs.; negative 
36 hrs. 

Positive 15 hrs.; stones. 

Positive 14 hrs.; negative 
36 hrs. 

Positive 14 hrs.; negative 
36 hrs. 


Persistent 
through 36 hrs. 
Stones outlined by dye. 


shadow 


Persistent shadow 
through 36 hrs. 
Persistent 
through 36 hrs. 
Shadow gone in 36 hrs.; 
stones. 
Persistent 
through 36 hrs. 
Negative 15 and 20 hrs.; 
positive 36 hrs.; indi- 
rect signs positive. 
Persistent shadow 
through 36 hrs. 
Persistent 
through 36 hrs. 


shadow 


shadow 


shadow 


Operative findings 


Appendectomy for chron- 
ic disease. 


Appendectomy; gall 


bladder apparently 


normal. 
Enlarged ; thickened ; lo- 
cal hepatitis. 


Appendectomy; gall 


bladder felt normal. 


Large; adherent; cir- 
rhotic. 

Contracted; one large 
stone. 


Thickened; diverticulum. 
Enlarged; thick; yellow. 


Contracted, adherent 
gall bladder. 


Chronic gall-bladder dis- 
ease. 

Dilated; adherent; ob- 
struction of cystic duct. 


Enlarged; thickened ; ad- 
herent. 
Enlarged; thickened. 


Cholelithiasis. 


Appendectomy; gall 
bladder apparently 
normal. 

Chronic disease; stones. 


Contracted gall bladder 
with 2 stones. 

Adherent gall bladder. 

Enlarged; thick; yellow. 


Stones in cystic duct. 
Nephrectomy ; gall blad- 
der normal. 


Appendectomy; gall 
bladder apparently 
normal. 

Adherent to liver and 
bowel. 


Walls thick and fibrous; 


stones in cystic duct. 
Enlarged; thick; fatty; 
pancreatitis. 


Not recorded. 


Thick, fibrous walls; 
many small stones. 


Old inflammation; adhe- 
sions. 


Chronic disease ; stricture 
cystic duct. 


Hydrops of gall bladder. 


Gall-bladder disease; ad- 
hesions. 
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Pathologists’ findings 


Gall bladder apparently 
normal 


Slight thickening; fibro- 
sis; round cell infiltra- 
tion. 


Enlarged; thin walls; 
round cell infiltration. 
Small; sclerotic; one 

stone. 
Fibrotic; infiltrated. 
Fibrosis and atrophy. 


Small, thick-walled, 
fibrous gall bladder; 
round cell infiltration. 

Chronic cholecystitis. 

Atrophy; infiltrated 

walls. 


Thickened; fibrosis ; atro- 
phy, 

Contents dark and thick; 
walls thick and infil- 
trated. 

Same. 


No report filed. 
Fibrous; 2 stones. 


Fibrosis; infiltration. 

Fibrosis; round cell in- 
filtration. 

Thick wall; many stones. 

Gall bladder not removed. 


Fibrous; round cell in- 
filtration. 

Thick; fibrous wall; 
stones. 

Marked fibrosis and atro- 
phy. 

Thin wall; fibrous; atro- 
phy. 

Cholelithiasis. 


Fibrosis; round cell in- 
filtration. 

Fibrosis; round cell in- 
filtration. 


Enlarged; walls thick 
and fibrous. 

Irregular; walls thick; 
fibrous; dark thick bile. 
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Serial X-ray 
No. No. Date 


X-ray findings 


90 41350 7/7/27 Positive 14 hrs. ; negative 
36 hrs.; indirect signs 
positive. 

91 41486 7/21/27 Persistent shadow 
through 36 hrs. 

92 41552 7/29/27 Persistent shadow 

; through 36 hrs. 

93 41543 7/28/27 Positive 14 hrs.; negative 
36 hrs. 

94 38428 12/30/26 Persistent shadow 
through 36 hrs. 

95 36984 9/20/27 Gallstones; no dye. 

96 39313 2/22/26 Positive 15 hrs.; negative 
36 hrs. 

97 41700 8/11/27 Persistent shadow 36 
hrs.; irregular. 

98 37639 11/4/26 Large gallstone. 


99 38765 1/19/27 
36 hrs. 


Persistent 36 hr. shadow ; 
adhesions. 


100 41590 8/1/27 
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Faint persistent shadow 






Operative findings 
Adherent; kink cystic 


Pathologists’ findings 
Walls irregular and 


duct. fibrous. 
Acute disease; friable Thick walls; ulceration 
walls. ; 
Enlarged; adherent; fri- Irregular; mucous mem- 
able. brane eroded, 


Pelvic operation; gall 
bladder found normal 
to palpation. 

Not recorded. Fibrosis and atrophy. 

Large gall bladder full Same. 
of stones. 

Hysterectomy ; gall blad- 
der found normal. 

Gall-bladder_ disease; 
_ Stones in cystic duct. filtration. 

Enlarged; thickened; Enlarged; walls thick- 
stones. ened. 

Chronic gall-bladder dis- Small; walls thick; 
ease. fibrous; round cell in- 
filtration. 

Walls thick; fibrous; 
round cell infiltration. 


Fibrosis; round cell in- 


Thickened ; adherent gall 
bladder. 


SUMMARY 


It would appear from this series (1) that 
the routine application of cholecystography 
by the oral route is a very valuable proce- 
dure, accessible to any radiologist, and 
readily used with the routine gastro-intesti- 
nal patient. 

(2) That approximately one-half of the 
patients referred for gastro-intestinal exam- 
ination will show evidence of functionally 
disabled gall bladder. 

(3) That the positive evidence of gall 
bladder from oral cholecystography will be 
found as correct as any interpretation in the 
domain of radiology. 

(4) That the gall bladder which fails to 
outline (inconclusive in this series) is usual- 
ly, but not always, a pathologic organ. 


(5) That a diseased gall bladder may 
function normally, and that approximately 
30 per cent of the patients proven by opera- 
tion to have cholecystitis showed normal 
function with the Graham dve test. 

It is possible that the demonstration of a 
normally functioning gall bladder in the 
presence of clinical symptoms of cholecys- 
titis may have value in clinical management. 
It is conceivable that a gall bladder which 
can still empty itself under the stimulus of 
food may be within the realm of medical 
treatment, as compared with one which is 
so functionally crippled that it can no longer 
empty within a reasonable time, and which, 
therefore, becomes a useless organ demand- 
ing surgical removal. 
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RESULTS OF THE ORAL METHOD IN CHOLECYSTOGRAPHY? 


By JOSEPH ASPRAY, M.D., Spokane, WASHINGTON 


E began to do cholecystography by 

the oral method in August, 1925. 

At first we used tablets containing 
the dye. These were discarded because of 
lack of complete solubility. We then began 
the use of Kerasol capsules, which we have 
used continuously except for two unsuc- 
cessful attempts to use other products. 

Our results have been so satisfactory that 
we seldom use the intravenous method. We 
find that we can somewhat vary the method 
of taking the capsules without any appre- 
ciable difference in the end-results. The eve- 
ning before the radiographs are to be made 
the following method is usually used: <A 
dose of bicarbonate of soda preceding the 
first dose of Kerasol, then two Kerasol cap- 
sules every fifteen or thirty minutes until 
six or eight have been taken. While taking 
the dye and up to midnight the drinking of 
plenty of water is encouraged. Nothing is 
allowed by mouth after this until the 14- 
and 16-hour films have been made. Then 
a meal rich in fats (as bacon and eggs, 
milk, and buttered toast) is eaten,. after 
which the third set of radiographs is made, 
but not sooner than two and a half or three 
hours following the meal. — 

In irritable gastric cases the capsules are 
given one at a time every fifteen or thirty 
minutes, and, in exceptional cases, one every 
hour. This has overcome practically all 
nausea and vomiting. 

In cases in which the bowels are naturally 
easily moved we give one or two previous 
doses of codeine %4 grain. This is given 
two or four hours before taking the dye. 

We have found in all cases in which there 


1Presented before the Radiological Society of North 
America, at the Thirteenth Annual Meeting, at New Or- 
leans, Dec. 1, 1927. 

This paper is part of the Symposium on Cholecystography, 


other papers in which were published in RapioLocy, July, 
1928, XI, 1-71. 


of only 408 out of the 498 cases. 
408 cases, 366 did not vomit; 36 did vom- 
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were evidences of considerable dye in the he- 
patic flexure region of the colon, that chole- 
cystography proved satisfactory. 

Our opinions have been gained through 
the use of the oral method in 498 cases, 
from August, 1925, to November 15, 1927. 


312 cases in which pathology was found. 
186 cases which were found to be normal. 





498 total number of cases reported on. 


64+ cases having cholecystographic find- 
ings of pathology; proven by op- 
eration. 

15 cases showing normal gall bladder; 
proven by operation. 

1 case reported normal at cholecysto- 
graphic examination but proven by 
Operation to have chronic patho- 
logic gall bladder. 


80 total number of cases operated on. 


+18 cases were not operated on to our 
knowledge. 

485, cases examined by oral method. 

13 cases examined by intravenous method 
for special reasons, as uncontrollable vom- 
iting. 

36 cases were re-examined successfully, 
because first examination was not satisfac- 
tory. 


3ecause of failure to keep complete rec- 
ords of the first 90 cases done, we can re- 
port the effects on the gastro-intestinal tract 
Of these 
Of the 408 


it; 6 had severe vomiting. 


cases, 318 did not have bowel movements: 
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59 had slight movements; 15 had slight 
diarrhea, and 16 had diarrhea. All cases 
having diarrhea, that did not show a gall- 


bladder shadow, were satisfactorily re- 


Irradiation in Stages. Walter Altschul. 
Strahlentherapie, 1927, XXVI, 712. 

The regional lymph glands represent a filter 
which stops carcinoma cells, and in this way 
they retard the flooding of the body with 
metastases. If the functioning gland tissue 
of the regional glands is destroyed, the tumor 
cells can then pass through, and more distant 
lymph nodes may develop metastases. Fol- 
lowing intensive radiation, which not only 
covers the tumor but also the area of the 
regional lymph glands, the latter are destroyed 
and it is much easier for the tumor cells to 
reach more distant lymph glands by way of 
the lymphatic vessels; this may lead to rapid 
general metastasizing. Clinical observations 
have shown that during or following irradia- 
tion, tumor cells, shifting into the lymph 
channels, are stopped by normally functioning 
lymph glands but carried farther if these have 
been destroyed. It is essential, therefore, in 
mapping out the plan of treatment to pay par- 
ticular attention to the protection of the re- 
gional lymph glands; their function must be 
maintained. The treatment should be carried 
out in the manner to be described. Within 
the individual series, the total dose should not 
be given at once over the total area, but in 
stages, namely: first stage—radiation of the 
tumor alone by carefully covering the regional 
lymph glands; second stage (3 to 4 weeks 
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examined after using a small amount of 
codeine. A few of the cases had satisfac- 
torily filled gall bladders in spite of diar- 
rhea without the use of the codeine. 


later )—irradiation of the whole area of the 
For post-operative 
treatment, the same procedure is indicated. 


E. A. Poute, M.D. 


regional lymph glands. 


Unusual Urinary Calculi: With Case Re- 
ports. William E. Stevens. Calif. and 
Western Med., February, 1928, p. 203. 

Dr. Stevens reports a large coraliform cal- 
culus forming a complete cast of the right 
kidney pelvis, involving the major and minor 
calyces, and closely resembling a pyelogram 
of an injected kidney. The function of the 
kidney was quite good. At autopsy it was 
found to consist of five well articulated stones 
instead of being a single calculus. 

Bilateral giant ureteral calculi are also re- 
ported. The fragments removed from the left 
ureter weighed 44 grams and it is estimated 
that about 6 grams of fragments were lost. 
A calculus weighing 18 grams was removed 
33 days later from the right ureter. The pa- 
tient made a good recovery. The literature of 
other large ureteral calculi is reviewed. 

The author reports a prostatic calculus that 
weighed over 50 grams. This was not a true 
prostatic calculus but a urinary calculus that 
had lodged in the prostatic urethra. He also 
reports a large number of urethral calculi in 
one patient at the same time. 

F. B. SHEtpon, M.D. 
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X-RAYS IN SCIENCE AND INDUSTRY’ 


By WHEELER P. DAVEY, Professor of Physical Chemistry, School of Chemistry and 
Physics, The Pennsylvania State College, Stare CoLLEecE, Pa. 


-RAYS are useful to industry in two 
ways: first, in getting the factory 
out of difficulties, 

and, second, in the search for new scientific 
principles which may serve to correlate and 
explain known facts or be applied to the de- 
velopment of new structural products. 


manufacturing 


(1) SOLUTION OF FACTORY DIFFICULTIES 


Probably the first work to employ X-rays 
in an effort to solve factory problems was 
done in the Research Laboratory of the Gen- 
eral Electric Company, at Schenectady, New 
York. While a large steel casting several 
feet in diameter and about a half-inch thick 
was being machined to size in the factory, 
a tiny crack was found in the metal. The 
casting was taken to the laboratory and X- 
ray plates were taken, which showed a 
large hole in the inside of the metal. The 
spot indicated on the plate was punched out 
and the hole was thus exposed to view. The 
use of X-rays in work of this sort was very 
expensive, so that other methods of testing 
soon were developed for smooth-faced met- 
al, which were just as good and consider- 
ably cheaper. The X-ray inspection of 
castings was therefore discontinued at the 
General Electric Company, but it has since 
been taken up by the United States Govern- 
ment at the Watertown Arsenal, where an 
investigation has been made of foundry pro- 
cesses. Occasionally, too, the Arsenal has 
made X-ray plates of special castings where 
considerations of human safety have justi- 
fied the high cost of such work. The most 
outstanding example of this was the X-ray 
inspection of some steam fittings for a new 
high pressure steam line of the Boston Edi- 
son Company. 


— 


1Read before the Radiological Society of North America, 
at New Orleans, November 28, 1927. 
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(2) X-RAY DIFFRACTION 


It is in the discovery of new facts on 
which to base future factory processes that 
we find the greatest usefulness of X-rays. 
Practically all work of this sort depends up- 
on the measurement of interatomic dis- 
tances, so small that they cannot be meas- 
ured directly. They are of the order of 
10° cm. By using X-rays of known fre- 
quency it is possible to use an X-ray dif- 
fraction apparatus as a micrometer for mak- 
ing these extremely small measurements. 
The technic has been refined so that such 
measurements may be made easily, with an 
accuracy of one part in a thousand. This 
sort of apparatus, which was developed at 
the Research Laboratory of the General 
Electric Company, is now in use in the 
School of Chemistry and Physics at The 
Pennsylvania State College in investigating 
the properties of metals and their alloys. 
By measuring these minute units, it is al- 
ready possible to predict some of the me- 
chanical properties of metals, and to tell 
what happens when they form alloys. It is 
possible to show why copper is more ductile 
than iron, and why iron is more ductile than 
arsenic. Similar measurements on tungsten 
make it seem that the Coolidge process now 
in use is the only process by which that ma- 
terial can be made into a ductile wire. A 
more detailed discussion of some of these 
points follows. 


(3) DUCTILITY 


Plasticity, as applied to single crystals, 
has to do with the slipping of planes of 
atoms upon adjacent planes. It is related 
to ductility, for, in order to be ductile, a 
substance must be plastic in addition to 
having sufficient strength to keep it from 








breaking from the strain of pulling it 
through a die. The following discussion is 
limited strictly to single crystals, thus 
avoiding any complications incident to grain 
size. The changes necessary in the follow- 
ing simple theory to make it apply to poly- 
crystal materials will be obvious. 

The results of experiment may be gen- 
eralized (1) by the statement that the plastic, 
ductile, and malleable metals, such as cop- 
per, silver, gold, aluminum, etc., have face- 
centered cubic structures, and that the met- 
als which are relatively less ductile, such as 
chromium and tungsten, have body-centered 
cubic structures. Iron may exist either 
with a face-centered or with a body-centered 
cubic structure, depending upon its temper- 
ature. It is much more ductile in the face- 
centered cubic state. 

The work of Mark, Polanyi, Schmid (2) 
and others makes it appear that, other ex- 
perimental conditions being strictly the same, 
mechanical working of the metal causes slip 
along those planes in the crystal which have 
the maximum atomic population. It is a 
characteristic of the geometry of crystal 
structure that the planes of maximum atom- 
ic population are those which are farthest 
apart from each other. This means not only 
that the atoms in an individual plane are 
packed so closely together that they can hold 
to each other with considerable adhesion, so 
that these individual planes of atoms are 
quite strong, but also that, because of the 
distance from any one of these planes to its 
nearest similar plane, the interlocking of 
atoms from plane to plane is relatively weak, 
so that each plane can glide over its neigh- 
bor. 

In the face-centered cube, the 1 1 1 
(octahedral) planes’ are those of greatest 
atomic population. There are four families 
of 1 1 1 planes symmetrically placed about 
70.5 degrees from each other. Each atom 
is symmetrically placed with respect to six 

other atoms in adjacent 1 1 1 planes, for 
there are three atoms which form an equi- 
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lateral triangle in the plane immediately 
above, and three others which form an equi- 
lateral triangle in the plane immediately be- 
low. This means that each atom is directly 
below the center of a triangle of atoms of 
the 1 1 1 plane next above it, and is di- 
rectly above the center of a triangle of 
atoms of the 1 1 1 plane next below it. 
This close packing prevents loss of cohesion 
during slip. The 1 0 O planes have nearly 
as large an atomic population, and are, 
therefore, almost as far apart from each 
other as the 1 1 1 planes. There are three 
families of 1 0 O (cube face) planes mu- 
tually 90 degrees from each other. Each 
atom in the 1 O O plane is equally spaced 
from four atoms in the adjacent plane be- 
low. The face-centered cube is well sup- 
plied, therefore, with both primary and sec- 
ondary slip planes, and since both of these 
families of planes have high orders of sym- 
metry, a face-centered cube can_ hardly 
escape being plastic in almost any orienta- 
tion. 

If the axial ratio of a hexagonal close- 
packed crystal is greater than 1.735, the 
0 0.1 planes are the planes of greatest 
atomic population, and should, therefore, 
be the planes of primary slip. This is the 
case with zinc, whose axial ratio is 1.86. 
Each atom in an 0 0. 1 plane is equally 
spaced from three atoms in the two adja- 
cent planes, much as in the case of the face- 
centered cube. But the 0 0 . 1 planes are 
the basal planes of the hexagonal prisms. 
There is, therefore, only one direction 
through a zinc crystal which is the opti- 
mum direction for mechanical working. 





2There are several ways in which the atomic planes in 
crystals might be named. One of the most obvious of 
these is to name the plane by its intercepts on the axes 
of reference. The mathematics of crystal structure - 
quires, however, the constant use of the reciprocals of 
these intercepts. For this reason it has become customary 
to name the atomic planes in terms of the smallest integers 
which are proportional to the reciprocals of the intercegts 
of the planes on the axes of references. Thus, the family 
of parallel planes whose intercepts are I ©, 2 », 3 %, 
etc., are all called 1 0 o planes; in a cubic crystal they 
are the atomic planes parallel to the cube face. Similarly, 
the family of parallel planes whose intercepts are ¥% 
1, 1 1% 2, 1% 2 3, etc., are called 4 3 2 planes. These 
integers are ordinarily called ‘Miller indices.” Their use 
has practically displaced all other methods of naming the 
various possible planes of atoms in crystals. 
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The planes of next highest atomic popu- 
lation in zinc are the 1 0 . O planes. These 
are the faces of the hexagonal prisms. 
There are three families of 1 0 . O planes, 
all parallel to the z-axis and all 120 degrees 
from each other. The atomic arrangement 
is not so favorable to slip without loss of co- 
hesion as in the case of the O 0 . 1 planes, 
for a given atom is equally spaced between 
four atoms in the adjacent plane on one 
side of it, and between only two atoms in 
the adjacent plane on the other side of it. 
There will be greater loss, therefore, in co- 
hesion during slip along the 1 0 . O planes 
of zinc. We should expect that, contrary to 
the common opinion, slip along the 1 0 . 0 
planes of zinc will show different character- 
istics from slip along the O O . 1 planes. In- 
stead of nearly every plane sliding over its 
neighbors we should expect the 1 0. 0 
planes to slip in blocks. If a single crystal 
of zinc is stretched beyond its elastic limit, 
we should expect the etch figures to show 
block-slip along the 1 O . O planes to a very 
much greater extent than along the 0 0 . 1 
planes. O. E. Romig has reported that he 
has found this to be actually the case. 

If the axial ratio of a hexagonal close- 
packed crystal is less than 1.735 (as is the 
case with magnesium), the atomic popula- 
tion of the 1 0 . O planes will be higher 
than that of the 0 0. 1 planes. Primary 
slip will, therefore, occur along the 1 0 . 0 
planes. Since there are three families of 
10. 0 planes, polycrystalline magnesium 
should be a little more plastic and ductile 
than zinc. Because of the unfavorable ar- 
rangement of atoms in the 1 0 . O planes 
of the hexagonal close-packed lattice, and 
since it has only three families of planes 
for primary slip and one for secondary slip, 
magnesium should be much less plastic and 
ductile than face-centered cubic metals like 
copper or aluminum, which have a favor- 
able arrangement of atoms, and four fami- 
lies of planes for primary slip, and three for 
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These conclusions are in 
accord with the results of practical experi- 
ence. 

In this connection cobalt is of peculiar in- 


secondary slip. 


terest. Pure cobalt is of only moderate duc- 
tility, while cobalt containing traces of im- 
purities is fairly ductile. Hull (3) showed 
that pure cobalt may contain some face-cen- 
tered cubic crystals, but that it usually crys- 
tallizes in a hexagonal close-packed lattice. 
Traces of impurities always make cobalt 
take the face-centered cubic structure, thus 
giving a rational explanation of the ductility 
of impure cobalt. 

A consideration of the body-centered cu- 
bic lattice shows it to be an inherently less 
ductile structure than the face-centered cu- 
bic metals. The planes of highest atomic 
population, and, therefore, those which are 
farthest apart, are the 1 1 O planes. The 
atomic arrangement is such that each atom 
inal 1 O plane is equally spaced from two 
atoms in the adjacent plane above it and 
from two other atoms in the adjacent plane 
below it. This means that slip along the 
1 1 O planes is necessarily accompanied by 
very great loss in cohesion. The crystal 
will tend to crack during mechanical work- 
ing. The planes of next highest atomic 
population are the 100 planes. The 
atomic arrangement is here more favorable 
to slip, for each atom is equally spaced be- 
tween four atoms on each side of it, but it 
is of little use to have planes of secondary 
slip with good cohesion if cracking occurs 
along the planes of primary slip. 

Substances which crystallize with a sim- 
ple cubic structure have practically no plas- 
ticity. An example of this sort of struc- 
ture is ordinary NaCl. The rhombohedron 
of calcite has the same sort of structure ex- 
cept that the “cube” is deformed in the di- 
rection of its body-diagonal. In the simple 
cubic crystal the 1 0 O plane (cube face) is 
the plane of highest atomic population, and 
is, therefore, the plane of primary slip. In 
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these planes, each atom can hold only to one 
atom in the plane above it and one in the 
plane below it. The 1 1 0 plane (the dodec- 
ahedral plane) is the plane of second high- 
est atomic population. Here, too, each 
atom can hold only to one atom above and 
one below. The simple cubic structure, 
therefore, tends to crack apart upon the ap- 
plication of relatively small forces,—it is the 
least plastic of all the structures we have 
considered. It is said that the only way a 
sodium chloride crystal can be deformed at 
room temperature is to bend it while it is 
immersed in fresh water. Then if the bend- 
ing is done so slowly that the rate of prop- 
agation of the cracks is less than the rate of 
solution in the water, the crystals may be 
successfully bent. 

It. would seem from the above that the 
ductility of materials is intimately connected 
with the marshalling of their atoms in 
space, and that, in general, the relative duc- 
tilities of two materials of comparable grain 
size and purity may be predicted from a con- 
sideration of their crystal structure. 


(4) EFFECT OF ALLOYING 


Studies of alloys are of increasing impor- 
tance, especially when the study has to do 
with alloys of high purity. The results of 
experiments seem to show that intermetallic 
compounds are ionic in structure, 1.¢., the 
more electrospositive metal seems to give 
over some or all of its valence electrons to 
the more electronegative metal. This results 
in a crystal structure of the non-ductile 
type, thus explaining the universal rule that 
There 
is every reason to believe, from X-ray data, 


intermetallic compounds are brittle. 


that even so-called “solid solution” of one 
metal in another metal of different valence 
or of different atomic architecture is really 
ionic in nature. Each “atom” (really ion) 
of the “stranger metal” is to be thought of 
as attempting to form an intermetallic com- 
pound with the adjacent “atoms” of the 
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“host.” Such a picture is not only consist- 
ent with our X-ray diffraction data, but it 
explains many of the outstanding properties 
of alloys. For instance, if the valence elec- 
trons of the metals are tied up in attempting 
to make chemical combination between the 
metals, they are not so free to move. The 
alloy should therefore have a lower heat 
and electrical conductivity than the con- 
stituent metals. The electrostatic forces be- 
tween the metallic ions should tend to warp 
the atomic planes in the crystals of the 
“host.” This is again consistent with the 
X-ray evidence. It would be more difficult 
for warped planes to slide over each other, 
so that the strength of an alloy should 
(other things being equal) be greater than 
the strength of its individual constituents. 
Thus, brass is stronger than copper or zinc, 
and alloy steels are stronger than pure iron. 
Since hardness, as ordinarily measured, in- 
volves a resistance to interplanar slip, it is 
to be expected that in general alloys will be 
harder than their principal component. 
The transfer of valence electrons from 
one metal to another in an alloy makes it 
important to continue our studies using al- 
It has been found 
possible to make wires of certain pure bi- 


loys of extreme purity. 


nary alloys by a process which never allows 
the metals to become melted even when mak- 
ing the alloy. These studies are being car- 
ried on at The Pennsylvania State College in 
co-operation with the Research Laboratory 
of the General Electric Company. A dis- 
cussion of the results so far obtained would 
be premature at this time. 


(5) HEAT TREATMENT OF STEEL 


Below 900° C. (1650° F.) pure iron exists 
as “alpha iron.” In each crystal in the met- 
al the atoms are arranged in a definite con- 
figuration which is called a “body-centered 
cubic lattice.” In order to visualize this, 
let us imagine a three dimensional lat- 
ticework built up of geometrical lines in 
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such a way that they outline a group 
of cubes, all of equal size and all having 
faces in common with their neighbors. Now 
let us imagine an atom of iron at each of 
the intersections of these lines. Each of 
these will therefore lie at the meeting point 
of eight of the imaginary cubes. Imagine, 
besides, an additional iron atom placed at 
the center of each of these cubes. This 
whole configuration is, then, a ‘‘body-cen- 
tered cubic lattice.” Each of the cubes in 
the imaginary framework of lines is called 
It is customary among 
crystallographers to picture only one of 
these unit-cubes, leaving it to the imagina- 
tion of the reader to extend the latticework 
for an indefinite distance in all directions. 
In alpha iron the side of the unit-cube is 
(.000,000,028,55 (0.000,000,- 
011,23 inches). Such a structure is called 
“body-centered cubic.” Between 900° C. 
and 1400° C. (1650 to 2550° F.) pure 


iron exists as “gamma iron.” 


a “unit-cube.”’ 


centimeters 


Each unit- 
cube then has an iron atom at each corner 
and one at the center of each face. This 
structure is “face-centered cubic.” 
The steels have similar structures, but the 
transition temperatures are different. There 
is no X-ray evidence of so-called beta iron. 
Above 1400° C. (2550° F.) iron exists as 
“delta iron,” which has a body-centered 
cubic structure like alpha iron. 

Just as a regularly planted potato patch 
appears to have rows in different directions, 
depending upon the direction from which 


called 


It is viewed, in the same way a crystal has 
planes of atoms in different directions 


through the crystal. The distance between 
adjacent planes will depend upon the direc- 
tion of those planes in the crystal. As has 
already been explained, in a body-centered 
cube the planes which have the greatest 
spacing are those which contain a cube-edge 
and a face-diagonal. This plane is tech- 
nically known as a dodecahedral plane, or as 
a110 plane. When alpha iron is mechan- 
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ically worked these 1 1 0 planes tend to 
slide over each other. In the language of 
the metallographers, those planes are “slip 
planes.” These slip planes are held together 


by the attractive forces between the atoms 
Cc 























F 





A 
Fig. 1. A unit-cube of a body-centered cubic lattice. 
in each plane and the atoms immediately 
adjacent in the planes on each side. 

In gamma iron the planes which have the 
greatest spacing are those which contain two 
adjacent face-diagonals. Such planes are 
called octohedral, or 1 1 1 planes. 
face-centered cubic crystal, each atom in a 


Ina 


given 1 1 1 plane is held principally by three 
atoms in the adjacent 1 1 1 plane on one 
side and by three other atoms in the adjacent 
1 1 1 plane on the other side. This means 
that the slip planes in gamma iron are much 
more firmly tied together in the direction 
perpendicular to slip than are the slip planes 
in alpha iron, and the metal can be much 
more drastically worked. This is one of the 
reasons why steel is forged above red heat. 

It has been suggested by P. Ludwik that. 
in some cases at least, the effect of alloying 
elements is to introduce into the crystal 
structure atoms which are so large as to 
mechanically interfere with slip in much the 
same way that a rough spot on a shaft serves 
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to interfere with the motion of the shaft in 
its bearing. In the case of carbon in steel 
there is still another possibility. Westrgren 
has shown that in gamma iron most of the 
carbon lies between the 1 1 1 planes, but 
that in alpha iron most of it lies in the 1 0 0 
planes which are parallel to the cube faces, 
such as A B E F in Figure 1. The crystal 
structure of alpha iron is such that there are 
natural tunnels running through each crys- 
tal parallel to each of the faces of the cube. 
These tunnels each have a cross-section as 
large as that of an iron atom. Half the 
total volume of a crystal of alpha iron is 
taken up by these tunnels. It is in these 
tunnels that most of the carbon in quenched 
steel is to be found. Although it has never 
been proven experimentally, there are good 
theoretical reasons for believing that the 
carbon atoms lie very near to the points 
where these tunnels intersect each other. 
There is also good reason for believing that 
at room temperature these carbon atoms are 
rather tightly fastened to some of the ad- 
jacent iron atoms. In this way the 1 1 0 
planes in steel are bonded together more 
tightly than in pure iron, thus largely ac- 
counting for the greater strength of marten- 
sitic steel over pure iron. A somewhat sim- 
ilar bonding action may be used to account 
for the strength of austenitic steel. When 
it is remembered that in 0.17 per cent steel 
the carbon atoms are, on the average, onlv 
five atomic diameters apart, it is easy to 
see why a small percentage of carbon by 
weight can exert such a profound influence 
on the properties of steel. 

It is well known that carbon can migrate 
readily through alpha iron. If it were not 
for such migration it would not be possible 
to change martensitic® steel into sorbitic 
steel by heating it. It is believed that most 
of this migration takes place through the 
tunnels in the alpha structure. We may 


8This is the usual condition of hardened tool steel. 
Austenitic steel can be obtained by very drastic quenching 
of high carbon and alloy steel from a high temperature. 
It is considerably ‘“‘softer” than martensitic steel. 
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assume that if we had a perfectly homo- 
geneous distribution of carbon in alpha iron, 
each carbon atom would be attached to ad- 
jacent iron atoms to form a molecule of 
Fe;C. Such a picture is consistent with 
the known facts in the case of other com- 
pounds of carbon. If, now, this imaginary 
specimen of alpha iron were heated, each 
carbon atom would tend to move in one 
direction or another through the tunnels, 
breaking its union with one iron atom to 
form a new union with the next iron atom 
along its path. If two carbon atoms happen 
to move towards each other so that they 
find themselves in the same relative positions 
to each other and to the surrounding iron 
atoms that they would have in cementite 
(Fe;C), the chance of their breaking away 
and migrating farther would be greatly 
lessened. If a third carbon atom joins this 
pair, the chance of their migrating apart 
would be still less. The tendency in a car- 
bon steel, heated below the critical range, to 
allow carbon to migrate, is, therefore, al- 
ways to form aggregates of Fe,C. In 
gamma iron the carbon seems to be in solu- 
tion in the iron. The face-centered cubic 
structure of gamma iron does not have the 
tunnels which characterize alpha iron and 
each carbon atom seems to lie at the center 
of a tetrahedron of iron atoms. If a speci- 
men of gamma iron containing carbon is 
lowered to the transition temperature for 
alpha iron and is then cooled slowly, there is 
plenty of chance for the migration of atomic 
carbon as described above, and the alpha 
iron contains pearlite, which may be regard- 
ed as Fe,C, or, at least, as an intimate 
mixture of Fe and Fe,C. If, instead, the 
specimen is cooled very rapidly, as by 
quenching, there is little chance for migra- 
tion and martensite is formed in the alpha 
iron. If this is tempered, more opportunity 


is given for the migration of atomic carbon. 
This results in larger aggregation of FesC 
If only a short time or low 


in alpha iron. 
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temperature is allowed for tempering, the 
migration is only sufficient to produce aggre- 
gates of Fe,C of colloidal size, thus giving 


troostite. At longer times or higher tem- 


peratures the aggregates of Fe,C are larger, 


thus giving sorbite. Still longer heating 
produces the massive (spheroidal) condition 
of Fe,C known as cementite. 

In gamma iron the possible spaces in 
which atomic carbon may exist have a con- 
figuration which is closely related to the 
configuration of carbon atoms in a crystal 
of graphite. If two atoms of carbon in 
gamma iron migrate so as to occupy the 
same relative positions to each other that 
they would have in a crystal of graphite, 
their tendency to further migration will be 
decreased. This tendency will be further 
lessened by the chance arrival of a third 
atom of carbon in the position which it 
would have in graphite. The chance that 
such configuration will occur is increased as 
the number of carbon atoms in the iron is 
increased. For this reason it is easy to ob- 
tain “platelets” of graphite by long anneal- 
ing of high-carbon steel. 


(6) THE CARBON ATOM 


Ever since the first structural - formula 
was written, it has been the creed of organic 
chemists that the properties of the materials 
with which they work must be attributed to 
the shapes and sizes of their component atoms 
and to the arrangement of those atoms in 
space. Structural formulas represent hypo- 
thetical configurations of atoms which are 
consistent with the results of chemical and 
physical experiments. Because these struc- 
tural formulas show an atomic configuration 
in only two dimensions, they have been uni- 
versally recognized as being only workable 
fictions which had no necessary relation to 
the true positions of the atoms in the mole- 
cules. In a few cases, attempts have been 
made to include the third dimension. Out- 
standing examples of this are found in the 
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three-dimensional formulas assigned to me- 
thane and ethane on the basis of a tetrahe- 
dral carbon atom, and in the stereoformulas 
of the three kinds of tartaric acid. Even 
such formulas have been recognized as be- 
ing only figures of speech, which do not 


Fig. 2. Shape of the carbon atom. 


necessarily correspond to the actual con- 
figuration of the atoms in space. The X- 
ray study of crystal structure is gradu- 
ally laying the foundation for a new set 
of three-dimensional structural formulas. 
These are of such a sort, and are backed by 
such strong experimental evidence, that we 
feel justified in accepting them as repre- 
senting a close approximation to reality. 
The arrangement of carbon atoms in 
diamond (4) (5) (6) is easiest accounted 
for on the basis of a tetrahedrally shaped 
carbon atom (7) (8), such as is shown in 
Figure 2. The arrangement of atoms in 
graphite (5) (9) (10) (11) (12) (13) is 
such that the “domains” (8) or “packing 
shapes” of the carbon atoms are to be re- 
garded as being very nearly tetrahedral. 
This is in complete agreement with all the 
chemical evidence, and we may consider the 
organic chemist’s picture of a tetrahedral 
carbon atom to be on a sure foundation. 
There is no clue, however, as to whether the 
four valence electrons of the carbon atom 
are attached at the vertices of the tetrahe- 
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dral atomic domain, or at the centers of 
the faces. The reason for this lies in the 
fact that the angles subtended at the center 
by the vertices of the tetrahedron are the 
same as the angles subtended by the face- 
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Fig. 3. Lengths of molecules of saturated fatty 
acids (Muller). 


centers, 109° 28’. It is only a matter of 
words, therefore, whether we say that the 
four valence electrons have mean positions 
at the centers of the faces of a given tetra- 
hedron, or whether we say that their mean 
positions lie at the vertices of a second tet- 
rahedron inscribed in the first so that the 
four vertices of the second tetrahedron co- 
incide with the centers of the four faces of 
the first. The essential thing is that carbon 
atoms pack in crystals practically as though 
they were tetrahedra, i.c., as though they 
had four points 109° 28’ apart which could 
not be distinguished from each other. The 
distance of closest approach of carbon atoms 
in diamond is 1.54 > 10° cm. In graphite 
itis 1.50 10cm. In order to make cer- 
tain of the illustrations in this article (Figs. 
5, 8, 9, 10, and 11) appear more stereoscopic 
the carbon atoms will be represented by cir- 
cles, the radii of which correspond to 0.75 
x 10* cm. The interpretation of these cir- 
cles in terms of tetrahedra will in all cases 
be sufficiently obvious. 
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(7) THE PARAFFIN SERIES 

The ordinary structural formulas for the 
paraffins, and for the acids and esters de- 
rived from them, show the carbon atoms as 
lying along a straight line. Such a picture 
is not consistent with the X-ray data. For 
each of the saturated fatty acids and their 
esters, the X-ray diffraction patterns show 
Two of these are, within 
experimental error, identical for all the 
compounds so far tested (14) (15) (16) 
(17) (18) (19) (20). 
merical values are 4.1 and 3.7 & 10* em. 
The third dimension varies rather systemati- 


three dimensions. 


The average nu- 


caliy with the number of carbon atoms in 
the molecule. The interpretation of all this 
is taken to be that all the saturated acids, 
and their esters, in the paraffin series have 
essentially the same cross-section, but that 
the length of the “‘chain’”’ depends upon the 
number of carbon atoms in it. The cross- 
section is greater than would be expected on 
the basis of a straight chain of carbon 
atoms each 1.5 & 10° cm. in diameter. It 
is hard to imagine that the hydrogen atoms 
(the smallest in the whole list of elements) 
could account for the discrepancy in cross- 
It seems necessary to assume that 
the carbon chain is in zigzags. This assump- 
tion is strengthened by the fact that the 
chains are considerably shorter than the dis- 
tances calculated by multiplying the diame- 
ter of carbon by the number of carbons in 
the chain. The lengths found experimen- 
tally by Miiller (14) for the chains of vari- 
Langmuir 


section. 


ous acids are given in Figure 3. 
(21) measured the lengths of the molecules 
of palmitic and stearic acids in terms of 
their spreading on water. His values are 11 
per cent higher than those of Miiller by X- 
ray methods. Adam’s values (22) for my- 
ristic and behenic acids are 13 per cent high- 
er. This is perhaps as close agreement as 
might be expected because of the experimen- 
tal conditions inherent in the water-spread- 
ing method. 
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X-ray data by Shearer (15) for the 
lengths of the molecules of various esters of 
palmitic and stearic acids are given in 
Figure 4. The data show that the increase 
in the length of the alcohol averages 1.22° 
10 cm. for each CH-group. This is to 
be contrasted with an average increase of 
1.02 * 10° cm. per CH-group for the free 
fatty acids of Figure 3. 

Miller and Shearer (16) have investi- 
gated the effect of possible configurations of 
carbon atoms on the length of the chain. 
Their three simplest cases are shown in 
Figure 5. In A, all the carbon atoms lie in 
one plane. The arrangement is identical with 
that chain of atoms in diamond in the 1 1 0 
plane which runs parallel to the 1 0 O plane. 
Since the atoms are tetrahedral in shape, the 
angle 1 2 3 is taken as 109° 28’. The dis- 
tance 1 2 or 2 3 is equal to the “diameter” 
of carbon, i.¢c., 1.50 10-° cm. The vertical 
length along the chain which is contributed 
by each carbon atom is half the distance 1 3. 
It is 

109° 28’ 
1.50 X 10° sin —————— 


2 


or 1.22 10% cm. This agrees with the ex- 
perimental value for the average increase 
per carbon atom for the alcohols, as meas- 
ured in the esters of saturated acids. It is, 
therefore, assumed that the carbons in the 
chains of saturated alcohols have the con- 
figuration of Figure 5-A. It should be noted 
that the model requires that all the carbons 
produce the same increment in length. This 
agrees with Figure 4, which gives, on a 
single straight line, data for both odd and 
even numbered alcohols. 

B, of Figure 5, represents a spiral of tet- 
rahedral carbon atoms. It is evident that 
it does not represent the experimental facts, 
for the increment in length per atom is 1.12 
X10 cm., which is about half way be- 
tween the correct values for the alcohols 
and for the saturated fatty acids. Although 
this configuration is theoretically possible 


X-RAYS IN SCIENCE AND INDUSTRY 


109 


for carbon atoms, it does not appear in 
either diamond or graphite. 

C, of Figure 5, shows a third possible 
configuration which actually occurs in dia- 


mond. Atoms 1, 2, and 3 are related to 





*) 
So 


a ate ahi 


A- Stearates. 
- Palmitates. 





10-2 cm, 
O 
So, so 





t 
rrp jr 1 





8 
na 


4 
U 


a 


LH nua ane 
4 8 2 


Number of C atoms 
in the alcohol portion 
of the chain, 


Fig. 4. Lengths of molecules of esters of palmitic 
and stearic acids (Shearer). 
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each other as in Figure 5-A. Atoms 4, 5, 
and 6 are also like the corresponding atoms 
in Figure 5-A, but atom 4 is joined on to 
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Fig. 5. Theoretically possible carbon chain (Miul- 
ler and Shearer). “A” corresponds to the saturated 
alcohols. “C” corresponds to the free saturated 
acids. 
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a different tetrahedral face of 3 in C than 
in A. Each pair of atoms contributes 2.0 
X 10 cm. to the length of the chain. The 
average increment in length per atom, 1.0 
x 10° cm., is within experimental error 
identical with the average increment per 
atom for the saturated fatty acids of Figure 
3. Of each pair of atoms in Figure 5-C, 
one contributes 1.5 & 10° cm., and the other 
contributes 0.5 10° cm. This again 
agrees with the experimental facts, for if 
the lengths of the odd numbered acids were 
plotted in Figure 3, their graph would have 
been parallel to the graph of the even num- 
bered acids, but a little above it. ‘The dif- 
ference between the acids containing an odd 
and an even number of carbon atoms is in- 
teresting. It is well known that similar dif- 
ferences are found in their melting points. 
Also the even-number acids are common in 
nature, whilst the odds are very rare. It 
would therefore appear that there is a 
stronger tendency to add two carbon atoms 
to the acid chain than only one” (16). 

The X-ray investigation of the paraffin 
series, insofar as structural formulas are 
concerned, may be illustrated in terms of an 
ester like propyl butyrate. The ordinary 
structural formula is 

a HH -..O H HH 


| | 


ne (ee ee 5 Eg ae oe ee 
' \ | | 


| 
| 


m-e nm Ho 
If the interpretation of Muller and Shearer 
is correct, the carbons should be written 
07 C i ta a 
The end carbons have three H atoms at- 
tached at angles 109° 28’ from the line join- 
ing the end carbon to its next neighboring 
carbon. In the same way the hydrogen 
atoms of the CH. groups would be one 
above and one below the plane of the paper 
at angles determined by the tetrahedral car- 
bon atom. The additional oxygen atom of 
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the carboxyl group would likewise not lie in 
the plane of the paper. 

There is one other important result of the 
X-ray investigation of the fatty acids that 
deserves mention. The X-ray data show 
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Fig. 6. 


that both the saturated and the unsaturated 
acids have their molecules in pairs as though 
the two CO-OH groups were in contact. 
In other words, the natural state of these 
acids, when free from water, is one of asso- 
ciation, with n equal to 2. In this connec- 
tion it is interesting to remember that the 
molecular weight of acetic acid, measured 
in terms of the depression of the freezing 
point of benzene, is twice the formula 
weight. There is no X-ray evidence for any 
association of the esters. 

Very little is known from the X-ray 
standpoint of the unsaturated fatty acids. 
Miiller and Shearer have investigated the 
two isomers, erucic acid and brassidic acid. 
Each of these contains 22 carbon atoms. 
There is one double bond, similarly placed, 
in each acid. The X-ray results are con- 
sistent with the structural formulas of Fig- 
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Fig. 7. Possible molecular structures of dextro- and levo-rotary tartaric acid permitted by their 


chemical properties (Astbury). 


ure 5. Since the material ordinarily known 
to organic chemists as brassidic acid has a 
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Fig. 8. Molecular structure of dextro- and levo- 
tartaric acid (Astbury). 


chain 12 X 10° cm. longer than the chain 
of the substance which they call erucic acid, 
it is evident that the structure corresponding 
to Figure 5-A is the brassidic acid. As is 
brought out in Figure 6, this requires that 
the ordinary structural formulas for these 
two acids be interchanged. 

According to the latest data (23) avail- 
able on the saturated hydrocarbons, their 
chains are like those of the alcohols except 

1.3 
that they are stretched in the ratio 

1.2 
The reason for this stretching is not yet 
clear. 

Since almost every elementary text-book 
in organic chemistry gives so-called stereo- 
formulas for dextro- and levo-tartaric acid, 
it will be interesting to see what the real 
stereo-formulas are. The possible relation- 
ships between the atoms permitted by the 
chemical properties of tartaric acid are 
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shown in Figure 7. Astbury’s analysis of 
the crystal structure (24) is shown in Fig- 
ure 8. The second arrangement in Figure 
7 is the two-dimensional counterpart of 
Figure 8. It is assumed that the spiral ar- 
rangement of carbon atoms is a character- 
istic of the tartaric acid molecule, but that 
the spiral arrangement of O H groups is 
imposed by the crystal. In solution, then, 
the O H radicals would be free to set them- 
selves at other angles to the carbon atoms, 
and these new angles need not be rigorously 
constant, at least in very dilute solutions. 
All this is consistent with the data to date 
on the optical activity of tartaric acid. 


(8) THE BENZENE SERIES 


The structure of the benzene ring has 
been -a subject for controversy among or- 
ganic chemists for some time. From the 
standpoint of X-ray studies, much of this 
controversy is practically without meaning. 
W. H. Bragg has pointed out (25) that both 
diamond and graphite are made up of rings 
each of which contains six carbon atoms. 
One such ring alone might be assumed to 
Two 
with a common side might represent the 
In diamond 


have the structure of a benzene ring. 


carbons in naphthalene, etc. 
and graphite, these rings can be studied 
without the possibility of complications from 
the atoms of other elements. In Figure 9 
atoms A B C D E F alone would represent 
a benzene ring, while A BC DEFGHIJ 
It is 
seen that the rings resemble hexagons ex- 
cept that they are puckered, so that three 
of the atoms lie on one level and the other 
three on a parallel but higher level. The 
difference between this and the ordinary 
hexagon may be illustrated as follows. Let 
two equilateral triangles be laid on top of 
each other in such a way that one is 180° 
from coincidence with the other. The six 
corners form a perfect hexagon. Now let 
one of the triangles be raised up off the 


would represent a naphthalene ring. 
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other, but let the planes remain parallel, 
The six corners now form a puckered hex- 
agon. In naphthalene, the hydrogen atoms 
attached to A, G, J, and D of the ring of 
Figure 9 are called the alpha hydrogens, 


_ Fig. 9. Ring structures of diamond and graphite 
in a naphthalene molecule (Bragg). 


Those attached to B, C, H, and I are called 
the beta hydrogens. 

theoretical work 
(26) and the fragmentary work of Broome 


In terms of Morse’s 
(27), Bragg has also proposed a slightly 
This 


need not be discussed here, however, as the 


different model of the benzene ring. 


new model seems not to have been used in 
the investigation of crystal structures, and 
anyway it would make little difference in 
the end-result. 

The height* of the puckered hexagon, 1.¢., 
the distance from the center of C to the 
center of E in Figure 9, is 2.45 & 10° cm. 
The width is 2.87. In the case of benzene 
we lack sure experimental data on which 


to base any calculations. For naphthalene 


and anthracene, however, the experimental 


data are well known (23). Remembering 
that the “radius” of carbon is to be taken as 
0.75 X 10° cm., the height of the naphtha- 
lene molecule, exclusive of the beta hydro- 
gens, is 2(2.45) + 2(0.75) = 6.40 X 10° 
cm. The width, exclusive of the alpha hy- 
drogens, is 2.87 + 2(0.75) = 4.37 X 10° 
cm. The experimental values for the 
height and width of the naphthalene mole- 


4As the structural formula is usually written, this would 
be the width. The new terminology is employed to make 
the discussion fit better with the model of the crystal. 
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cule, including the hydrogen, are 8.69 and 
6.05 X 10° cm. This leaves 


__- = 1.14 10° cm. for the beta hy- 
2 
drogens at each end and 


1.68 ; 
—— = 0.84+X 10° cm. for the alpha 
2 
Figure 10 shows 
that in the crystal of naphthalene the alpha 
hydrogens lie between the carbons of ad- 


hydrogens on each side. 


jacent molecules. They are well crowded, 
probably by powerful electrostatic forces. 
The beta hydrogens lie next to the beta hy- 
drogens of adjacent molecules. A repulsive 
force is to be expected which increases the 
The measured over-all height in- 
cludes, of course, half the vacant space at 
each end of the molecule. For anthracene, 
the beta hydrogens on each end have 1.16 
x 10° cm. and the alpha hydrogens on each 
side have 0.83 & 10° cm. These are almost 
identical with the corresponding spaces al- 
lowed for the alpha and beta hydrogens in 
naphthalene, thus giving additional evidence 
of the correctness of the stereo-formulas 
described above. 


distance. 


The new stereo-formulas also receive con- 


siderable support from Bragg’s investigation 


of naphthalene tetrachloride (28). The 
molecule is shown in perspective in Figure 
ll. The increase in the thickness of the 
molecule in passing from naphthalene to 
naphthalene tetrachloride is almost exactly 
the diameter of two chlorine atoms. 


(9) SUMMARY 


There are many other ways in which the 
X-ray analysis of crystal structure has been 
of value to the organic chemist. Studies of 
the packing of organic molecules in crystals 
not only lead to information of the sort 
taken up in this paper, but also give a better 
understanding of many of the physical 
Properties of organic substances. Studies 
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Fig. 10. Three naphthalene molecules and parts 
of others (Bragg). 


Fig. 11. 
(Bragg). 


A molecule of naphthalene tetrachloride 


of stretched and unstretched rubber, of gel- 
atine, and of shellac (20) should prove of 
great importance to the practical chemist. 
To take up all these in detail would require 
a considerable fraction of a book. The 
writer has therefore limited himself to a 
short description of some of the most out- 
standing ways in which X-rays are useful 
in industry and in science, in the hope that 
the contributions of X-ray studies to such 
fundamental fields will seem important 
enough to warrant readers in looking up 
the rest in the literature.® 


5Various portions of the material presented in this pa- 
per have been published in one form or another in the 
Transactions of the American Society for Steel Treating, Chemical 
Reviews, the General Electric Review, Mechanical Engineering, the 
Journal of the Franklin Institute, and the Journal of Physical 
Chemistry. 
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DIAGNOSTIC USE OF INTRA-UTERINE IODIZED OIL INJECTION 


COMBINED WITH THE X-RAYS, AS COMPARED 
TO PERUTERINE CO, INSUFFLATION’ 


A STUDY BASED ON 66 CASES OF TUBAL OBSTRUCTION 


By I. C. RUBIN, MD., F. 


NCREASING with _ per- 
uterine tubal insufflation and with intra- 


uterine lipiodol injection (hysterosal- 


experience 


pingography ) during the last few years has 


enabled us to study the comparative value of 
these diagnostic methods and to determine 
their relative advantages and _ limitations. 
The injection of fluids opaque to the X-ray 
into the uterus for the purpose of ascertain- 
ing tubal patency in sterility dates back to 
March, 1914, when Cary published his use 
of collargol in conjunction with the X-rays 
in the American Journal of Obstetrics (1). 
My work was done about the same time in 
Vienna and the first publication appeared in 
the Zentralblatt fiir Gynakologie, May, 1914 
(2). This dealt with the diagnosis of intra- 
uterine tumors by the aid of collargol injec- 
tion and the X-rays. It was a preliminary 
report and concerned itself with the experi- 
mental data of one phase of the work. My 
main object was to find a non-operative 
method of determining tubal patency. My 
second, more complete, paper, dealing with 
the clinical application of this new method, 
appeared in Surgery, Gynecology and Ob- 
stetrics, April, 1915 (3). 

Cary’s single report and my own reports 
were not followed up by further publica- 
tions, a circumstance which, added to the 
definite interruption of such work entailed 
by the World War, may explain their es- 
caping attention for some time. There is no 
doubt but that the same idea must have oc- 
curred to others, who believed they were 
presenting method. Thus, 


——e 


1Read for the author by Dr. I. Seth Hirsch at the Thir- 
teenth Annual Meeting of the Radiological Society of North 
America, at New Orleans, Dec. 1, 1927. 
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Douay, in his recent report presented at 


the Fifth Congress of the Association of 


French Gynecologists and Obstetricians at 
Lyons, September, 1927 (4), says that the 
very first attempt to inject an isotonic non- 
irritant fluid into the uterus with the object 
of determining tubal patency was made by 
Le Lorier. His results were to have been 
presented before the Congress of Lille in 
1913, and were never published. Le Lorier 
believed that “if 20 cm.* of this fluid were 
injected and none returned from the cervix, 
it was proof that the tubes were patent.” 
This is of interest in connection with Cary’s 
later recommendation (5) to inject 1 cm.” 
(10 : 15 minims) of saline for the same 
purpose. The inadequacy of this amount, 
to which I have called attention, has since 
been realized. Douay gives Dimier credit 
for being the first to inject into the uterus 
a fluid opaque to the X-rays. Dimier’s at- 
tempts were made in 1913 upon patients at 
the Hospital Broca, under the direction of 
Pozzi. He used a 10 per cent solution of 
collargol and injected 7 to 8 c.c. As one 
patient died of peritonitis, Pozzi made him 
abandon his research. Owing to the war the 
paper was not published until 1916, when it 
appeared with Dartigues as his collaborator 


(6). 


EXPERIENCE WITH BOTH METHODS 
Having begun with opaque fluids as a 
means of testing the patency of the fallopian 
tubes early in 1914, and later adopting the 
method of gas insufflation (November, 
1919), the writer is in a fair position per- 
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haps to estimate their relative importance. 
Intimate knowledge of both these methods 
appears to be particularly important at this 
time, because superior claims have been 
made for lipiodol by recent workers who 
have apparently had no extensive experi- 
ence with peruterine insufflation (Mocquot, 
Cotte, Béclére, Gregoire, Serdukoff and 
others).* In the present study an attempt 
has been made to establish the value of each 
method according to purely scientific stand- 
ards. It is hoped that we may clarify some 
moot points and a certain amount of the 
confusion which necessarily clings to any 
new procedure. 
INTEREST IN RADIO-OPAQUE SUBSTANCES 
RENEWED 


Little attention appears to have been ac- 
corded X-ray study of the tubes until 1923, 
when Kennedy called attention to the radio- 
graphic examination of the tubes by means 
of sodium bromide injection. Kennedy’s 
work (7), inclusive of his radiographs and 
drawings, corroborated Cary’s and my own 
work, although, curiously enough, he was 
totally unaware of our publications.* In the 
meantime sodium bromide, amongst other 
opaque fluids, had been used by others be- 
The use of these radio- 
opaque solutions was borrowed from the 
urologists, who developed the now well es- 
tablished ureterocystography. But the in- 
troduction of lipiodol by Sicard and Fores- 
tier (8) as a radio-opaque substance gave 
promise of an agent that would exceed in 
X-ray opacity all the other chemical sub- 
stances hitherto employed and would be bet- 
ter tolerated by the genital tract as well as 
by the peritoneum. European workers have 
preferred for the past few years to use it: 
its use in America is more recent. The su- 


side myself.* 


2Quoted by Douay. 

3Published in “Symptoms in Gynecology,” D. Appleton 
& Co., and in the American Journal of Roentgenology and Ra- 
dium Therapy. 

4Loc. cit. 
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periority of this preparation over other 
chemical substances intended as an X-ray 
aid in gynecology has been pointed out in a 
recent publication (9). It is only fair to 
mention, however, that equal claims have 
been made for iodipin (Merck) and lipoio- 
dine (Ciba). 


THE SPECIFIC USE OF RADIO-OPAQUE 
SUBSTANCES 


In early attempts to find a non-operative 
method of demonstrating the presence of 
tubal patency and non-patency, it was rec- 
ognized that, X-ray-opaque chemical sub- 
stances might prove most useful, especially 
in localizing the point of obstruction. In 
cases of patent tubes, however, a foreign 
body would necessarily be introduced into 
the peritoneal cavity. In normal cases it 
might do no harm and within a certain pe- 
riod would disappear from the peritoneum. 
In susceptible individuals it might set up an 
irritation, to be followed by more serious 
complications. The reason I abandoned 
the use of collargol in my early work was 
not only because it induced peritoneal 
irritation, but also because it remained in- 
spissated in the tube lumen, thus resulting 
in an obstruction in previously patent tubes. 
Sodium bromide, on the other hand, has 
been shown to cause irritation and spasm 
(Schober, 10). Kennedy recommends the 
injection of sodium bromide only after the 
tubes have been found to be closed as de- 
termined by utero-tubal gas insufflation. 


DISAPPEARANCE OF LIPIODOL AFTER INJEC- 
TION 


In our work with lipiodol no residual 
X-ray shadows outlining the tube lumen 
have been noticed after the fluid was free 
to escape from the uterus into the peritoneal 
cavity or back through the cervix into the 
vagina. But this is not positive proof that 
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the mucosa of the tubes may not be bathed 
by the lipiodol, which may remain in insuffi- 
cient concentration in the tubes to cast a 
shadow on the film. The effect on the cilia 
of the epithelial cells and upon spermatozoa 
is a matter for speculation. 
at least, it will be granted that CO, gas is 
less liable to cause damage. 

When the tubes are dilated at the am- 
pulla or the fimbria and there is any degree 
of distortion, the lipiodol may be observed 
for weeks and months within the distended 
tube lumen. 
into the peritoneal cavity has been observed 
in traces at least a week later. The fact that 
it does not show on the film after that time 
does not prove that it has been entirely ab- 
sorbed. When widely diffused it is too thin 
to produce a contrast picture. There is 
need of more laparotomy observation bear- 
ing on this point. When CO, is insufflated, 
however, it becomes absorbed rapidly. Any 
residue within the tubes comparable to that 
of lipiodol is out of the question. 


In this respect, 


Lipiodol which has escaped 


COzg TUBAL INSUFFLATION 


As a method of demonstrating tubal pa- 
tency, a large series of cases in which CO, 
tubal insufflation has already been employed 
may well point to its preference. George 
Gray Ward and his assistant Aldridge (11) 
speak of over 3,000 insufflations in the 
special clinic at the Woman’s Hospital. My 
personal cases, added to those of the Mt. 
Sinai Hospital Clinic, aggregate over 3,000 
in number. Graff (12) reports over 400 
cases; Hunner and Wharton (13) 526 
cases; Rongy 400 cases, and large numbers 
are reported by Peterson and Cron (14), 
Samuel Meaker (15), Hirst and Mazer 
(16), and other workers. The number of 
insufflations done by European gynecolo- 
gists, notably Victor Bonney, Sellheim, J. 
Novak, Von Graff, Pribram, Engelmann, 
Douay and others must be considerable. 
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The production of a subphrenic pneumo- 
peritoneum resulting from a first insufflation 
is conclusive of tubal patency. 
demonstrate patency by the first test is not 
conclusive of obstruction. 


Failure to 


In such a case 
insufflation is repeated at least once or twice 
for corroboration. As there is usually no 
great hurry about ascertaining patency of 
the tubes the examination should be repeated 
at monthly intervals and most preferably 
This ap- 


plies equally to the injection of lipiodol. 


during the post-menstrual phase. 


Non-patency is also demonstrable with 
equal certainty by peruterine tubal insuffla- 
tion. When the tubes are found sealed the 
introduction of opaque fluids into the uterus 
can aid us in further localizing the point of 
obstruction in the tube lumen, a fact which 
was thoroughly appreciated by us in work- 
ing with other fluids than lipiodol. 


POSSIBLE HARM FROM LIPIODOL INJECTION 


In normal cases with freely patent tubes 
and no associated infective process, serious 
harm might not arise from lipiodol injection 
into the peritoneum via uterus and tubes. 
Theoretically no harm should follow the 
iodized oil injection when the tubes are 
closed. Practically, however, it has been 
shown that in a certain percentage of the 
cases harm does result. In the 66 cases 
which form the basis of comparison in the 
present study serious complications (large 
pelvic abscess requiring incision and drain- 
age) occurred in two cases and in three 
others there were symptoms of peritoneal 
irritation (cramps, nausea and vomiting, 
and lower abdominal pains). 
tients all recovered. 


These pa- 
MYO- AND PARAMETRIAL INFILTRATION 
WITH LIPIODOL 


From a careful study of the radiographic 
findings it would appear as though the myo- 








Fig. 1-A. Myometrial infiltration. Two irregu- 
lar shadows in the myometrium of a large fibroid 
uterus. The tubes are closed at the uterine ends 
and therefore not visible. 


metrium and parametrium are at times in- 
filtrated by the lipiodol (Fig. 1), which is 
injected under increased pressure, and, be- 
ing slowly absorbed, sets up an inflamma- 
tory reaction. It will be recalled that the 
pathologic conditions present in diseased 
tubes facilitate the forcible injection of in- 
fective material through the mucous mem- 
brane of the uterus and tubes, as Sampson 
showed in 1918 when he injected bismuth 
and barium in suspension in extirpated speci- 
mens (17). That gas can and actually does 
penetrate deeper parts has been reported in 
a few cases where an emphysema was found 
in the parametrium. The gas is more 
rapidly absorbed, however, and therefore is 
less apt to cause serious irritation. 

The antiseptic property of lipiodol appears 
insufficient to sterilize infective secretions of 
the tubes, a fact which may account for one 
or two of the complications. That it is non- 
irritant as compared with sodium bromide 


RADIOLOGY 


Fig. 1-B. Dilated right tube; lipiodol in the 
mesosalpinx and uterine parenchyma. Both tubes 
closed at the fimbria. At the left side the isthmus 
and ampulla are not visible owing to very tight 
lumen. 


solutions has been demonstrated by numer- 
ous cases of normally patent tubes where no 
peritonitis or irritation resulted (McCready, 
Newell, Randall and others, 18, 19, and 20). 


IODIZED OIL AND PNEUMOPERITONEUM 
COMBINED 


A combination of iodized oil and pneumo- 
peritoneum as ingeniously practised by Irv- 
ing F. Stein and Robert A. Arens (21), has 
yielded—in a carefully selected group of 
cases in their hands—information which 
is “short of intraperitoneal exploration.” 
These authors continue as follows: “If 
one method alone were to be employed, we 
would elect pneumoperitoneum as our meth- 
od of choice because of these factors, where- 
as with iodized oil the demonstration of ex- 
isting pathology depends entirely upon the 
successful filling of the lumen or cavity of a 
hollow viscus, and discloses only the first 
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point of obstruction, if one is present. 
Furthermore, thousands of recorded cases 
of pneumoperitoneum attest to its safety, 
whereas iodized oil is still on trial.” Stein 
refers to pneumoperitoneum introduced by 
the utero-tubal route. Shadows of the con- 
tour of the pelvic organs are interesting as 
pelvic visceral photography and can be pro- 
duced by the abdominal route. The value of 
this method is limited to post-operative cases 
where it is desirable to determine the pres- 
ence of one or both ovaries, in instances 
where one or the other has been removed. 
When not obscured by pelvic bones the ova- 
rian shadowgraph is of distinct diagnostic 
advantage. But as a method of determining 
whether the tubes are patent without intro- 
ducing the gas through the uterus and tubes 
it is useless. 


COMPARATIVE HARMLESSNESS OF COs TUBAL 
INSUFFLATION 


In contrast to the complications arising 
from the use of lipiodol, no accident was en- 
countered in any of this group of 66 cases 
of tubal obstruction as a result of the per- 
uterine insufflation which always preceded 
the lipiodol injections. Since insufflation was 
carried out at least twice in each case of 
non-patency, and in most instances three 
times before resorting to lipiodol injection, 
its harmlessness as contrasted with the latter 
becomes the more striking. 


LOCALIZATION OF THE SITE OF TUBAL OB- 


STRUCTION BY CO, TUBAL INSUFFLATION 


It is partly for reasons given above and 
partly in the interest of comfort and safety 
to the patient (by saving her the trouble of 
additional uterine manipulation entailed by 
lipiodol injection), that I have endeavored 
to see whether, at least in the average case, 
sufficient diagnostic information as regards 
the site of tubal obstruction might not be 
derived from the routine tubal CO, insuf- 
flation. In the last fifteen cases of this 
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series it was possible from the CO, insuffla- 
tion to predict the lipiodol findings.’ 
Attention has been called in a previous 
publication (22) to the fact that not only 
can obstruction of both tubes be determined 
during the examination for tubal patency by 
means of the gas method, but alse the site, 
that is, whether the obstruction is at the 
uterine end or the fimbria. In this connec- 
tion the additional aid rendered by the ky- 
mographic record of the insufflation has 
been most valuable. The indispensable use 
of the fluoroscope in conjunction with per- 
uterine tubal insufflation to eliminate the 
possibility of error has been emphasized by 
me in all my publications. In doubtful 
cases an X-ray plate may be necessary. 


FINDINGS OF COzg INSUFFLATION CONTROLLED 
BY LIPIODOL INJECTION 


It is interesting to compare the findings 
of the examination by peruterine CO, insuf- 
flation with those of lipiodol injection. 
Erwin Graff (23) has checked up the re- 
sults of peruterine insufflation by doing a 
laparotomy in 45 cases. The laparotomy 
findings corroborated the pre-operative diag- 
nosis made with the aid of insufflation in all 
of his 45 cases. Although it would appear 
as if the most accurate results with respect 
to the diagnosis of tubal patency could be 
obtained by laparotomy alone, errors were 
not uncommon, because the probe could be 
made to pass into false channels. Insuffla- 
tion during laparotomy offers the most ac- 
curate method of proving patency. In those 
cases where an operation is done to relieve 
tubal obstruction, this combination is indis- 
pensable. The tubes may thus be insufflated 
through the abdominal end as advocated by 
Bethel Solomons (24), A. H. Curtis (25) 
and others, and also through the uterus from 
below. 

In the present study of 66 cases lipiodol 





5This will be taken up in the near future in greater 
detail. 
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injection was employed as a check upon per- 
uterine tubal insufflation in place of the more 
formidable procedure involved by a diag- 
nostic laparotomy. In this work I had the 


good fortune to be associated with A. J. 
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flation, careful attention should be paid to 
all other factors involved in the interpreta- 
tion aside from the pressure reading. While 
this is readily accomplished with the CO, 
insufflation aided by the kymograph, it is 





Fig. 2. 
of a rubber bulb (ear bulb) attached to a “Tykos” manometer, the face oi 
which has been made fluorescent. 


Bendick. The findings as a result of the 
examination by both methods were the same 
in 60 cases. 
difference. 


In 6 cases there was some slight 
These were instances of high 
grade stenosis which had been overcome 
In 3 of these 6 cases the 
gas demonstrated some slight degree of 


by high pressure. 


patency, while no patency was demonstrable 
by means of the lipiodol; and in 3 cases the 
lipiodol demonstrated slight patency which 
the gas failed to show. The failure in each 
case is due to the fact that, in the presence 
of permeable but high grade strictures, great 
pressure is necessary for the gas or the fluid 
to pass. Where greater pressure was ven- 
tured with the gas, a slight subphrenic pneu- 
moperitoneum was produced; when the 
pressure of lipiodol injection exceeded that 
employed with the gas in the same case the 
oil succeeded in entering the peritoneal 
cavity. 


THE IMPORTANCE OF MANOMETRIC CONTROL 


In doubtful cases, especially those in which 
high pressures are reached during the insuf- 


Simple method of introducing lipiodol into the uterus by means 


more difficult to do it in the dark room, 
where lipiodol injections are best made. The 
fluorescent manometer as employed by us 
can obviate the difficulty, but the eyes must 
be accommodated for the reading. It is 
gratifying to note that P. Schneider and 
Fritz Eisler have found the radio-visible 
(See Fig. 
2.) Their apparatus differs from ours in 


manometer of advantage (26). 


that the manometer registers the pressure by 
direct contact with the fluid. In our in- 
strument the hand holding the syringe also 
supports a rubber bulb to which the manom- 
eter is attached. Thus, the rubber balloon 
is squeezed at the same time that the piston 
is pushed forward, so that injection and 
pressure are simultaneous. 


IMPORTANCE OF UNIFORM PRESSURE-RATE- 
FLOW 


Here, however, may be mentioned a point 
emphasized elsewhere; namely, the lack of 
control over increasing pressure which de- 
pends upon the hand in contradistinction to 
the uniform pressure-rate-flow with which 
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gas may be allowed to flow into the uterus 
supplied from a gas tank of certain pressure 
and regulated by a reducing valve. A pres- 
sure of 250 mm. Hg, for example, may be 
attained in the dark room by a sudden 
squeeze of the hand. This pressure, which 
is not ordinarily employed in the gas injec- 
tion, can be sufficient to force the fluid 
through an impasse. This has occurred in 
two of the cases which were included in the 
open-tube group. In one case a small sub- 
phrenic pneumoperitoneum was present, as 
determined by the fluoroscope, but not suf- 
ficient to cause phrenic irritation and shoul- 
der symptoms (Fig. 3). In the other case 
the behavior of the kymograph pointed to 
the presence of some patency, namely, a 
definite rise of pressure after the initial drop 
when the patent coughed or strained (Fig. 
4). The very shallow subphrenic pneumo- 
peritoneum could have been discovered by 
taking an X-ray plate exposure. 

Unless the amount of gas entering the 
peritoneal cavity is appreciable it may be so 
rapidly absorbed as to escape notice. On the 
other hand, in rare instances the gas may, 
after passing an open tube, be confined to 
the pelvis by adhesions which prevent it 
from rising to the diaphragm, so that neither 
fluoroscope nor the X-ray plate will reveal 
a subphrenic pneumoperitoneum. Again, 
the myo- and parametrium may be invaded 
by the forcible injection of lipiodol unless 
it is carefully supervised by fluoroscopic in- 
spection. At times even this supervision 
fails. 

LIPIODOL IN PREGNANT UTERI 


In three cases not included in this series 
in which the diagnosis of pregnancy was 
clinically doubtful because of the presence 
of fibroids, and in one case of an undoubted 
pregnancy in which a therapeutic abortion 
was indicated, we took occasion to inject 
lipiodol into the uterine cavity. Abortion 
took place a few days after the injection in 
the last case, without any other interference. 
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In the two others, the lipiodol remained 
within the uterus for several weeks. The 
procedure of injecting lipiodol for the diag- 
nosis of pregnancy has not appealed to us. 








] 





R a 


Fig. 3. Showing a diminutive right-sided sub- 
phrenic pneumoperitoneum. The slight amount of 
CO: present under the diaphragm, not being adequate 
to cause phrenic nerve irritation or shoulder pains, 
therefore escapes notice both by patient and exam- 
iner. 


Unnecessary interference with an existing 
pregnancy ought to discourage extensive use 
of lipiodol in such cases. The fact that the 
diagnosis of pregnancy may be made clini- 
cally fairly early in practically every case 
should preclude the use of lipiodol as a di- 
agnostic aid. In this connection the ques- 
tion arises as to how long the tubes com- 
municate with the uterine cavity during the 
early months of pregnancy. With CO, in- 
sufflation it has been possible to show that 
the tubes communicate with the uterine cav- 
ity well into the third month. With lipiodol, 
a greater amount than 15 c.c. would have to 
be used, which, for reasons already given, 
makes it highly undesirable. The CO,, 
however, is rapidly absorbed, both in the 
uterus and in the peritoneal cavity. 


SUMMARY OF THE COMPARATIVE VALUE OF 
LIPIODOL AND OF PERUTERINE TUBAL 
INSUFFLATION 


The chief value of lipiodol in gynecology 
is the aid it offers in radiographing the point 
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Fig. 4. (4) Kymographic 
tracing of normally patent 
tubes. (B) Points X — X’ 
show rise in pressure when 
patient was instructed to bear 
down. Case of stricture of 
the tubes with slight patency 
present. 


Fig. 5. 


of obstruction in the tube and of distinguish- 
ing submucous myomata of the uterus. It 
also facilitates physiological research. Its 
disadvantages may be stated briefly. It re- 
mains for a long time in the sealed tube and 
in the peritoneum (in some of our cases we 
have found it in the tubes six months or 
more after its introduction). The patient 
should be warned of the presence of the lip- 
iodol because it can cause confusion in case 
a ureteral stone is suspected. It may cause 
serious irritation (twice in 66 cases of oc- 
cluded tubes). It requires two workers, an 
expert X-ray man and the gynecologist. In 
doubtful cases repeated lipiodol injection in- 
creases the risk to the patient. The eco- 
nomic factor also cannot always be ignored. 

It is not infallible, as has been claimed 
by some, since when it fails to pass through 
the tubes into the peritoneal cavity it does 
not necessarily indicate tubal inpaction. 
This may be due to an insufficient amount 
having been injected for that particular case. 


Shows 
high pressure before the initial 
drop, when practically normal 
peristaltic waves are described 
on the kymograph. 


J 


Fig. 6. Two graphs: In 
(A) high grade stenosis; the 
tubes patent but probably 
bound down by light adhesions 
which inhibit normal peristal- 
sis. (B) Less marked stenosis, 
with practically no peristaltic 
fluctuations visible in the ky- 
mographic tracing. Here, too, 
the tubes are not capable of 
normal peristalsis. Compare 
with Figure 4 (A). 


relatively 


Spasm may intercept it at the uterine horn. 
When only the uterine cavity is outlined by 
the lipiodol it is impossible to say whether 
the tubes are obliterated throughout or only 
at the intramural portion. Schneider and 
Eisler (27) claim that repeated plates for 
several days after the injection may be 
necessary to demonstrate the escape of the 
lipiodol into the peritoneal cavity. A very 
fine lumen may not be traversed by the 
lipiodol. A thinner fluid, on the other hand, 
does not cast tell-tale shadows. Reinberg 
and Arnstam (28) claim that for these rea- 


sons it is far superior as a method of dem- 
onstrating tubal patency than non-patency. 
“When the oil globules have entered the 
peritoneal cavity they render indubitable 
evidence of tubal patency; but the absence 
of lipiodol from the peritoneal cavity by no 


means indicates tubal obstruction.” The use 
of the fluoroscope for visualization is indis- 
pensable and can at least prevent faulty con- 
clusions and wrong interpretation. 
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Penetrability of lipiodol into the blood 
vessels is held by some to be less fraught 
with danger than gas (CO,). This is ques- 


tionable. Although an occasional embolic 
accident has been reported, the cases have 
been those where neither gas nor lipiodol 
should have been employed. (Cases cited 
by me in the Proceedings of the Royal So- 
ciety of Medicine, Section of Obstetrics and 
Gynecology; again in the American Journal 
of Surgery, and repeated by Moench in the 
Journal of the American Medical Associa- 
tion, Aug. 20, 1927, p. 598.) It appeared to 
me that the matter of embolism was disposed 
of in my initial publication, and the thou- 
sands of insufflations done by careful work- 
ers have borne ample proof as to the safety 
of peruterine insufflation. Apparently no 
method, however simple, is fool-proof. The 
greatest contra-indication here as every- 
where else is carelessness and incompetence. 

An advantage claimed for lipiodol is that 
its injection is not followed by shoulder 
It will be recalled that 


workers who do not employ the apparatus 


pains and the like. 


originally designed for peruterine insuffla- 
tion, nor the fluoroscope, make diagnostic 
use of shoulder pains. It need only be 
stated here that the shoulder symptoms can 
be reduced to a negligible and tolerable min- 
imum by judiciously gauging the quantity 
to be injected. The fluoroscope is of the 
greatest aid in this respect and I have used it 
invariably. 

It has been thought that the lipiodol in- 
jection can be made without the use of a 
manometer but not without fluoroscopic con- 
trol. It must be seen from what has already 
been said that the manometer is a valuable 
factor in diagnosis. In the dark room, and 
in spite of visualizing the uterus and tubes, 
very great pressures may be attained with- 
out the operator being aware of the fact. 
Tubes may be forced open by a pressure ex- 
ceeding 200 mm. Hg, but prognostically 
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they may offer poor hope for the patient. 
A sudden release of the lipiodol through the 
tubes may, however, be seen by the ex- 
aminer. 

As to the danger of infection, the injec- 
tion of lipiodol in the dark room is neces- 
sarily attended by difficulties in maintain- 
ing asepsis. It is possible that some of the 
accidents may be attributed to breaks in 
technic. Peruterine insufflation can be done 
in full light, and hence, from that viewpoint, 
is safer. 

In patent-tube cases the lipiodol passes into 
the pelvis, where, if an irritation be induced, 
the open fimbria may be implicated and oc- 
clusion result. Gas, on the other hand, rises 
at once to the upper abdomen as soon as the 
patient stands up, and becomes rapidly ab- 
sorbed there. The danger of transporting 
infection by gas is considerably less than by 
fluid of equal amount. 
to percolate through fluid under low pres- 
sure and leave it in gentle bubbles without 
displacing the latter. Fluid, however, dis- 
places fluid in equal volume whether the 
pressure exerted be mild or severe. Gas 
is more elastic and compressible and can be 
made to pass through narrower lumena in 
the tubes without dislodging tenacious mu- 


Gas may be seen 


cus. All this assumes that the cases are se- 
lected with reasonable care and all necessary 
precautions are taken in carrying out the 
test. 

As far as X-ray exposure is concerned, 
one must remember that doubful cases re- 
quire repeated examinations. In cases of 
spasm, prolonged exposure is necessary for 
fluoroscopic observation, while with CO, in- 
sufflation the cannula need be held in situ 
for only a few minutes, when the gas may 
again be allowed to flow into the uterus. A 
better plan and one which I have long since 
adopted is to introduce the cannula into the 
uterus and to hold it for a minute or two, 


so as to permit the uterus to accommodate 
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itself to manipulation before allowing the 
gas to enter it. 


COg INSUFFLATION 


It demonstrates tubal patency as well as 
tubal non-patency. 

The gas is rapidly resorbed and leaves no 
trace in the peritoneal cavity. 

It is practically innocuous. In none of 
the present 66 cases was it attended by un- 
toward sequelz. 

It is simpler to carry out and less trouble- 
some to the patient than intra-uterine lipio- 
dol injection, and, if necessary, can be re- 
peated with greater safety. 

It is an office procedure without risk when 
carefully carried out. 

It requires one operator. 


Its diagnostic value with respect to tubal 


closure is equal to lipiodol, and the test can 
be repeated at stated intervals with the 
greatest simplicity. 

With increasing experience, it enables one 
to diagnosticate the important points of ob- 
struction in the tube lumen. 

It is superior to lipiodol in demonstrating 
tubal spasm, which can be graphically re- 
corded by the kymograph. Impaired func- 
tion of the tubes can also be graphically 
demonstrated on the kymograph (Fig. 5). 
The salpingograph can reveal occlusion of 
the tube lumen but not the presence of tubal 
adhesions, which bind the tube externally, 
inhibiting its normal peristalsis (Fig. 6). 

In doubtful cases and in those where op- 
erative relief of tubal obstruction is desired, 
hysterosalpingography may be resorted to. 
The contra-indications are the same for each 
method and in those selected cases where 
they are combined. 
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DISCUSSION 


Dr. L. R. SANTE (St. Louis): Dr. Ru- 


bin’s point on the use of lipiodol in deter- 
mining patency in the tubes is well taken— 


that both methods, air injection and lipiodol 
injection, should be carried out together. 
The air injection especially should be car- 
ried out with great care, using a manometer. 
I recall one instance in which I am con- 
vinced that the operator ruptured the tube. 
The procedure was done in a hurry in the 
office, using a syringe only. Immediately 
following the injection the patient had great 
pain in the adnexal regions of the pelvis, 
and had to be taken home. I saw the same 
patient three months later when the doctor 
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brought her into the hospital for another 
air injection, followed by lipiodol. You can 
see how rupture of an occluded tube might 
happen. The operator used an ordinary 
pump. I am sure none of us has any idea 
how much pressure can be developed by a 
syringe. I agree with Dr. Rubin that many 
of the accidents that have occurred with air 
injection have been the results of faulty 
technic, and I think that in the instance men- 
tioned the tube was simply filled up until it 
ruptured. On re-examination, first putting 
air into the tube and then introducing lipio- 
dol, we found that the air filled a pocket 
surrounding the tube and that the lipiodol 
passed through the ruptured tube and settled 
in the cavity. It appeared like a bunch of 
grapes and lay in the bottom of the cavity, 
showing us very clearly what had happened. 
The patient was subsequently operated upon 
and found to have a false cavity, produced 
by the rupture incident to the injection. 


Dr. H. P. Dous (Detroit): Dr. Rubin’s 
paper was very interesting. We have been 
doing a great many cases of this kind and 
have had no untoward results. Some of 
these cases did not give us much informa- 
tion, but, on the whole, I believe that this 
is a very valuable method. 








PNEUMOTHORAX’ 


RADIOLOGICAL STUDY 


By L. R. SANTE, M.D., F.A.C.R., F.A.C.P., St. Lours, Mo. 


NDER normal conditions the pleu- 

ral cavity is only a potential space. 

With the entrance of air or other 

gas, this space becomes real, and pneumo- 
thorax is produced. The lung may be con- 
sidered as an elastic bag suspended freely in 
the closed chest cavity and attached only at 
the hilum region. The surface of the lung 


is covered with pleural membrane contin- 
uous at the hilum with the pleura lining the 
chest wall. 


mda 


Normally the lungs are at every 





Fig. 1. 


Diagram showing Graham’s conception of pneumothorax. 


of the chest cavity is responsible for a cer- 
tain degree of the negative pressure created, 
but when respiration is suspended the nega- 
tive pressure existing in the pleural cavity is 
due entirely to the elastic recoil of the lung, 
and will vary with the degree of collapse of 
the lung. As the collapse of the lung be- 
comes greater, the effect of elasticity of the 
lung becomes less and less until, when the 
stage of complete collapse is reached, there 
will be little, if any, effect from the elasticity 





The degree of collapse of the 


lung resulting from an opening in the chest wall is dependent upon the ratio of the size of the opening 


to the cross-section of the trachea. 


point in intimate contact with the chest wall 
and there is, in reality, no actual pleural 
cavity. The pleural cavity, then, is only a 
potential cavity, and, since it contains no 
air, can have no gaseous pressure. 

Not until air is introduced into the chest 
does the pleural cavity become a reality, and 
not until then is a negative pressure demon- 
strable. During inspiration the enlargement 


1From the Radiology Departments of St. Louis University, 
St. Mary’s Hospital and the St. Louis City Hospitals. 
Read before the Radiological Society of North America, at 
the Thirteenth Annual Meeting, at New Orleans, Dec. 1, 
1927. 


Complete collapse of the lung, then, cannot result from introduc- 
tion of an aspirating needle into the pleural cavity. 


of the lung, and the negative pressure may 
completely disappear from the pleural cavity 
(1). 

Graham (2) has shown that the degree of 
pneumothorax which results from opening 
the chest cavity is determined by the rela- 
tionship between the cross-section of the 
opening in the chest wall and the cross- 
section of the trachea. This relationship 
has been so clearly established that it can 
be reduced to a mathematical formula (Fig. 
1). In other words, complete collapse is not 
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Fig. 2. Slight pneumothorax resulting from air 
which has entered through a needle during at- 
tempted aspiration. Regardless of how long the 
needle was left in place, no further collapse of 
the lung would result. With such slight collapse, 
the respiratory function of the lung was seen 
under the fluoroscope to be only slightly impairca 
With the collapse of the lung, the lung markings 
are removed from the peripheral zone of the 
chest. 


possible unless the opening in the chest 
wall is of sufficient size. Complete lung col- 


lapse, then, is not possible from puncture 
The first air 


with an aspirating needle. 
which enters the pleural cavity separates the 
lung from the chest wall and thereby re- 
moves the cohesive force which holds the 
moist surfaces together. The removal of 
this cohesive force alone, according to some 
authorities, does much to rest the lung. It 
is the removal of this force, they feel, which 
explains the beneficial effect of such slight 
pneumothorax when given as a treatment 
for pulmonary disease (3). A small open- 
ing in the chest wall the size of an ordinary 
aspirating needle, when allowed to com- 
municate freely with the atmospheric air, 
will result only in partial pneumothorax 
(Fig. 2). If the cross-section of the open- 
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Fig. 3-A. Bilateral pneumothorax from trau- 
ma caused by the passing of a heavy vehicle over 
the body. On first examination (3-A) only one 
lung was collapsed, but shortly after (3-B) the 
opposite lung also coilapsed and the condition 
became rapidly fatal—bedside examinations. 


ing into the chest cavity is increased in size 
by the introduction of a larger needle, fur- 
ther collapse will result, until an equilibrium 
is again established. That a slight degree of 
pneumothorax does not interfere materially 
with respiration has been proven radiograph- 
ically. Bilateral pneumothorax, therefore, 
is not incompatible with life, provided open- 
ings into the chest cavities do not exceed a 
prescribed percentage of the tracheal open- 
ing. If this ratio is exceeded, however, 
death will result very quickly (Figs. 3-A 
and 3-B). 

Gas in the chest cavity is absorbed by the 
pleura. The time necessary varies not only 
with the type and amount of gas present but 
also with the condition of the pleura. Ab- 
sorption is much more rapid in individuals 
with normal healthy pleura than in those 
whose pleura has been the site of chronic 


infection. Air introduced into the chest to 
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produce collapse for therapeutic purposes 
usually requires from a few days to two 
weeks for absorption, depending on the con- 
dition of the pleura. One instance was 


Fig. 3-B. See Figure 3-A for explanation of this 
case. 


noted in our series where the lung, com- 
pletely collapsed from spontaneous pneumo- 
thorax, was entirely re-expanded within 
three days (Figs. 4-A, 4-B, and 4-C). 
Regardless of the means of entrance of 
air into the pleural cavity, the radiographic 
appearance of pneumothorax is quite char- 
acteristic. With such entrance of air the 
lung collapses, and the lung markings are 
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removed from the periphery, leaving a ho- 
mogeneous zone of decreased density along 
the entire outer margin of the chest cavity. 
The margin of the collapsed lung can usual- 
ly be seen, and its fissures identified. Gen- 
eralized pneumothorax, when uncomplicated, 
is usually very readily recognized, but if 
complicated by pleural effusion some dif- 
ficulty may be experienced. Ordinary pleu- 
ral effusions which occur free in the pleural 
cavity without associated pneumothorax take 
on a curved concave upper border extend- 
ing from the hilum region outward and 
upward to the axilla. Such shadows do not 
change their contour materially with change 
in position of the patient (4), owing to the 
fact that the lung, floating on top of the 
fluid, occupies the same location whether 
the patient lies prone or stands in the erect 
The contention of Wessler and 
Jaches that fluid under these conditions 


obeys all physical laws and changes with 


position. 


change of position of the patient is entirely 
tenable, since the lung in either position, 
floating on top of the fluid, occupies the same 
relative place. In the presence of pneumo- 
thorax, however, fluid gravitates to the most 


dependent position in the cavity and takes 


Figs. 4-A, 4-B, 4-C. Spontaneous pneumothorax from unknown cause. Patient’s only complaint for a 
week previous to the pneumothorax was malaise and general teeling of weakness. Without apparent cause 
spontaneous pneumothorax occurred. Complete reinflation occurred in three days and the patient made an 


uneventful recovery. 


Numerous other similar instances of spontaneous idiopathic pneumothorax 


have been encountered. (4-A) Condition on first admission. (4-B) Four days later; complete collapse. 


(4-C) Three days later; complete reinflation. 
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ona straight line fluid level, which changes 
with change in position of the patient (Figs. 
3-4 and 5-B). In the erect position, when 


associated with pneumothorax, the fluid 


"Ordinary pleural effusions show a dei- 
inite curved upper border extending from the hilum 
region upward and outward toward the axilla. The 
character of the shadow does not show material 
change with change in position of the patient. 
When pneumothorax is associated with pleural ef- 
fusion (as in 5-A), the fluid takes on a straight line 
fluid level and gravitates to the most dependent por- 
tion of the pleural cavity. 
takes on a level which is clearly visible, 
and the condition is readily recognized. On 
the patient assuming the prone position the 
fluid spreads itself out in a thin layer over 
the anterior chest wall, producing a general 
haze over the entire side involved, but show- 
ing no definite fluid level. Partial pneumo- 
thorax, likewise, may be difficult to detect 
and may produce some confusion (Fig. 6). 
Pneumothorax may be confined by adhesions 
toa small portion of the chest cavity. In 
such instances lung markings present in the 
adjacent uncollapsed portion of the lung may 
show through the pneumothoracic area and 
give the appearance of a paradoxical condi- 
tion—lung markings in a position where the 
lung is supposed to be collapsed. However, 
luther examination by fluoroscope and in 
the lateral view will soon disclose the true 
nature of the condition. 

Air or other gas may gain entrance into 
the pleural cavity (1) from without, by 
penetration of the chest wall or diaphragm; 
(2) from within, by rupture of the lung 
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from some pathologic process, or (3) from 
infection of the pleural cavity by gas-pro- 
ducing organisms. In a large general hos- 
pital many cases of pneumothorax occur 


Fig. 5-B. If the patient is lying in prone position, 
as here shown, the fluid spreads itself out into a 
thin layer over the anterior chest wall, producing 
only a slight haze over the chest. The pneumo- 
thorax in this case occurred during the course of a 
tuberculous process. (Cf. Fig. 5-A, same case.) 


from a wide variety of causes. As it occurs 
often only as a complication in the course of 
various diseases, accurate statistics of its 
frequency as a primary condition are almost 
impossible to obtain. 

Probably the greatest number of cases of 
pneumothorax are the result of operative 
procedure: rib section for empyema, arti- 
ficial pneumothorax for therapeutic pur- 
poses, or accidental pneumothorax occurring 
during aspiration or attempted aspiration. 

Stab wound of the chest rarely causes 
pneumothorax. The slit-like character of 
the wound, the multiple layers of tissue 
traversed, the contraction of the edges of 
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the incised muscle, and the prompt sealing 
over of the incision by inflammatory prod- 
ucts are probably the reasons. Only two 
instances of pneumothorax from this cause 


"=, “7, 


Fig. 6. Partial pneumothorax may be present with 
the apparent preservation of the lung markings. 
This is due to the lung markings of the adherent 
uncollapsed portion of the lung showing through the 
localized area of pneumothorax. 


are on record at the St. Louis City Hospital, 
among 34 penetrating stab wounds of the 
chest admitted during the past two years. 
Six cases were complicated by hemothorax 
or injury to the lung. 

Gunshot wounds of the chest, likewise, 
are only rarely the cause of pneumothorax; 
a bullet may pass entirely through the chest 
without leaving evidence of its passage. Of 
25 gunshot wounds of the chest treated at 
the St. Louis City Hospital during the last 
two years, ten were complicated by hemo- 
thorax and injury to the lung, but there was 
not a single instance of pneumothorax. 

Fracture of the ribs, likewise, is rarely 
attended with pneumothorax. The jagged 
end of a fractured rib may pierce the parietal 
pleura and permit the entrance of air into 
the pleural cavity, through a wound of the 
chest wall. Of 89 patients treated in the 
St. Louis City Hospital during the past two 
years for fractured ribs of sufficient sever- 
ity to require hospitalization, 16 cases were 
attended with complications, but there was 


only one instance where pneumothorax was 
noted. 

One very rare means whereby pneumo. 
thorax is produced is rupture through the 
diaphragm of some pathologic _ process, 
Numerous instances have been encountered 
where diaphragmatic rupture has resulted 
from infection in the subphrenic space, but 
in none of these instances has pneumothorax 
resulted. In one instance the pus from a 
retrocecal appendix burrowed posteriorly 
along the cecum posterior to the liver into 
the subphrenic space, ruptured through the 
diaphragm, and invaded the pleural cavity, 
forming a lung abscess. Ultimately infec- 
tion found its way to a bronchus and was 
expectorated. No pneumothorax occurred, 
however, probably because the inflammatory 
process caused pleural adhesions which 
walled off the infectious tract from the 
general pleural cavity. Likewise, another 
notable case of perinephritic abscess extend- 
ed into the chest cavity, ruptured into a 
bronchus, and was expectorated without the 
production of pneumothorax. Carcinoma of 
the stomach occasionally ruptures through 
the diaphragm and invades the lung, but in 
no instance where this has been observed in 
the writer’s experience has pneumothorax 
resulted. 

Air may gain access to the pleural cavity 
by rupture of the lung, usually from some 
disease process. By far the greatest number 
of cases of this type are in association with 
a far advanced tuberculous lesion (Figs. 5-A 
and 5-B). The rupture of a tuberculous 
cavity near the surface of the lung permits 
free access of the air in the bronchi and 
lungs to the pleural cavity, and pneumotho- 
rax results. While this is always a com- 
plication to be dreaded in tuberculosis. 
especially on account of the possibility of 
secondary infection of the pleural cavity, if 
infection does not occur it is considered 
oftentimes as a distinct aid in producing the 
ultimate arrest of the disease. Artificial 
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pneumothorax is often produced as a means 


of treatment of tuberculous lesions. 

While tuberculosis is undoubtedly the 
most frequent disease process producing 
pneumothorax, the condition does occur in 
other infections. Rupture of a lung abscess 
into the pleural cavity may or may not result 
in pneumothorax (6). Three instances have 
been encountered where spontaneous pneu- 
mothorax occurred during the course of 
lobar pneumonia (Fig. 7). All were in 
young children, and all were promptly fatal. 
Other instances of pneumothorax occurring 
as a post-infection complication have been 
encountered after scarlet fever, measles, and 
whooping cough. 

Spontaneous pneumothorax may occur as 
a complication in simple pleural effusions. 
One such instance has been encountered by 
the writer. The patient, an adult female, 
suffering from a simple pleurisy with ef- 
fusion brought on by exposure to cold, sud- 
denly, without apparent cause, while lying in 
bed, was seized with a sharp pain in the 
side, and dyspnea, and rapidly lost con- 
sciousness. Radiographic examination pre- 
viously had showed uncomplicated pleural 
effusion; examination immediately after- 
ward showed the presence of air in the 
pleural cavity. The pneumothorax in this 
case was probably due to the tearing of 
pleural adhesions by the gradually develop- 
ing pleural effusion. Osler (7) has called 
attention to sudden collapse, and death, 
which sometimes occur in simple pleural ef- 
fusions, but does not recognize pneumo- 
thorax as a possible cause of this sudden col- 
lapse. It undoubtedly does play a part more 
frequently than has ordinarily been sup- 
posed. 

One instance has come to the writer's at- 
tention (8), through the courtesy of Dr. 
H. G. Hermann, wherein pneumothorax oc- 
curred as a complication of idiopathic mas- 
sive atelectatic collapse of the lung. A small 
area of lung remained to which the outside 


air still had access through its unobstructed 
bronchus. <As the remainder of the lung 
collapsed, this small portion endeavored to 
expand to replace the space lost by collapse 


Fig. 7. Pneumothorax occasionally occurs as a 
complication of infectious disease. Complete col- 
lapse of the lung during the course of pneumonia. 
Three such instances have been encountered in chil- 
dren, all of which were promptly fatal. Pneumo- 
thorax under pressure, after postmortem intra- 
tracheal injection of sodium bromide, showing com- 
munication between bronchi and pleural cavity. 


of the rest of the lung, with the result that 
it became over-distended and burst, produc- 
ing pneumothorax. 

Pneumothorax may result from injury to 
the chest wall where no external wound is 
produced, or from some unusual exertion on 
the part of the individual. Spontaneous 
pneumothorax may occur without apparent 
cause (Figs. 4-A, 4-B, and 4-C), without 
unusual exertion, or any demonstrable pa- 
thology in the lung. In one instance the pa- 
tient, a student, was seized with a sudden 
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Figs. 8-A, 8-B, 8-C. 


foreign body or by instrumentation in an attempt to remove it. 
long glass bead caused pneumothorax during attempted removal. 
Fig. 8-A, before attempted removal; Fig. 8-B, pneumothorax after attempted re- 


Dr. E. Lee Meyer. 
moval; Fig. 8-C, successfully removed. 


pain in the chest while seated in a street car. 
X-ray examination showed that spontaneous 
pneumothorax had occurred. This com- 
pletely disappeared without treatment with- 
in a few days, and has not recurred. An- 
other instance of pneumothorax was discov- 
ered in a young man who was undergoing 
examination in contemplation of marriage. 
The entire left lung was collapsed to about 
one-half of its normal size without the pa- 
tient’s knowledge that anything unusual had 
occurred. He had no dyspnea or pain and 
smoked cigarettes without apparent discom- 
fort. Another instance has come to the 
writer’s attention in which repeated attacks 
of a spontaneous pneumothorax occurred 
These were five in 
The 
patient did not develop tuberculosis, and has 
In all of 


these cases the condition is probably due to 


without apparent cause. 
number over a period of nine months. 


apparently completely recovered. 
rupture of emphysematous blebs on the sur- 


face of the pleura. So-called “annular shad- 
ows” have never been observed in any of 


these patients. This would not seem to fur- 
ther the theory of William Snow Miller 
that emphysematous blebs may cause annu- 


lar shadows. 


Pneumothorax may occur from injury to the lung by aspiration of a jagged 


In this instance the sharp margin of a 
It was later successfully removed by 


Pneumothorax occasionally results from 
aspiration of a sharp or irregular foreign 
body or from instrumentation in an attempt 
to remove such a body (Figs. 8-A, 8-B, and 
8-C). 
attention in which bronchoscopic instrumen- 


One instance has come to the writer’s 


tation in an attempt to remove a sharp par- 
ticle of a glass bead from the bronchus re- 
sulted in pneumothorax and almost com- 
plete collapse of the lung. Subsequent re- 
moval was followed by complete recovery. 

Very rarely does gas gain entrance into 
the pleural cavity as the result of infection 
with a gas-producing organism such as 
Bacillus aerogenes capsulatus. Not a single 
authentic instance of this type has occurred 
in the writer’s experience. 

The differential diagnosis of pneumo- 
thorax should not be difficult. There are 
few conditions with which it might be con- 
fused. Generalized pneumothorax should 
be readily recognizable, but localized pneu- 
mothorax may be more difficult, owing to 
the fact that lung markings show through 
the pneumothoracic cavity. Examination of 
the chest in various positions should be of 
aid in establishing the true nature of the 


condition. 
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. HoweELL, 


DISCUSSION 


Dr. W. C. Wescotr (Atlantic City, 
N. J.): I would like to ask Dr. Sante if 
he has ever known of spontaneous pneumo- 
thoraces to be followed by serous effusion 
of the affected side. 

Dr. SANTE (closing): In answer to Dr. 
Wescott’s question, I will say that when the 
collapse of the lung has been very great | 
can readily understand how fluid might ac- 


PNEUMOTHORAX 


cumulate. It is quite the general experience 
in induced pneumothorax cases, that usually 
the first filling is not followed by fluid, but 
after pneumothorax has been repeated sev- 
eral times the accumulation of a fluid is a 
common finding. Now if the collapse is 
from a spontaneous pneumothorax, and 
especially if the pneumothorax was exten- 
sive and the collapse was great, then you 
can see how there might be fluid, but in 
these cases of slight extent I have never 
seen fluid follow. 


Dr. Wescott: I have in mind one case 

I saw in which fluid had apparently replaced 

the air, with no expansion of the lung. 
Recently a child was brought having had 


fractured clavicle—with a 


an injury—a 
pneumothorax of the affected side, which 


persisted for some time. The child was 
free from symptoms, apparently making a 
recovery. "he pneumothorax 


Now she has total opacity of the 


complete 
persisted. 
affected side, with the heart drawn over to 
the same side, its outline obscured, vet she is 
perfectly comfortable. It is atelectasis, and 
I think some fluid, and the patient is getting 


along all right. 
Dr. SANTE: It is something else, I am 


sure, 








THE ROENTGEN-RAY CARDIOGRAPH? 


By SAM KATZMAN, Student Member, A. 


N instrument is here described that 
will make separate X-ray exposures 
of the different phases of motion of 

the human heart through slits in a metal 
plate opaque to X-rays. A single X-ray 
film is made to register the motion in dif- 
ferent parts of the heart during one or more 
cardiac cycles. By moving the photographic 
film underneath the multiple-slit plate, a 
series of exposures are produced on the film 
by the impinging X-rays through each slit. 
The heart and the slits are stationary with 
respect to each other so that the same heart 
area is always exposed in the same slit and 
the only motion recorded, therefore, is the 
lateral motion of the heart border itself. 
With this motion there is produced on the 
film a wave representing the movement of a 
definite portion of the heart lying above a 
particular slit. The use of a multiple-slit 
plate gives a number of such waves, indicat- 
ing the motion of the different portions of 
the heart border, and these, taken collective- 
ly, outline the entire heart. The 
“Roentgen-ray Cardiograph” is applied to 
this instrument. 


name 


INTRODUCTION 


Numerous attempts have been made to 
register the motion of the human heart on 
X-ray films. The need for such an instru- 
ment is expressed by Dr. Alexander Lam- 
bert, who, in discussing the electrocardio- 
graph, says (1): 

“The electrocardiographic curves, how- 
ever, are but the expression of the excita- 
tion wave as it passes through the heart. 
They are not the expressions of the con- 
traction of the heart, and there is no in- 
1From the X-ray Department of the Jewish Consump- 


tive Relief Society, at Denver, Colorado, and the Electri- 
cal Engineering Laboratories of the University of Denver. 


I. E. E., New York 


strument that measures the amount of 
contracting power left in a damaged 


myocardium, nor, as a matter of fact, in 

the normal muscle.” 

As a meter of the beating heart the roent- 
gen-ray cardiograph differs from the elec- 
trocardiograph in that it does give a true ex- 
pression of the contraction of the heart 
radiologically; and although it does not 
analyze the excitation wave, as the electro- 
cardiograph does, this instrument gives the 
detailed effective results on the heart pro- 
duced by the excitation impulses or pro- 
duced by the automatic rhythmicity of the 
heart muscle itself. 


HISTORICAL 


In 1909, Groedel (2) described a means 
for taking quick pictures of the moving 
heart by arranging twenty-four cassettes on 
a support which were pushed forward by a 
screw so that the end one dropped off when 
a hole in a shutter in front of it rotated 
by. This gave a photograph of the heart on 
twenty-four quick successive films. It prob- 
ably accomplished the result of the modern 
moving picture machine, but was unwieldy 
and took but a few exposures at a time. 
Gott and Rosenthal (3), in 1912, used a 
stationary slit and shoved a cassette rapidly 
past it, obtaining a shadowgraph showing 
motions in the left ventricle. In 1913, 
3ecker (4) combined the work of Gott and 
Rosenthal with the electrocardiograph to 
show the origin of heart impulses in relation 
to the various waves of the electrocardio- 
graph. Eyster and Meek (5), in 1920, de- 
scribed a method for making rapid X-ray 
shadowgraphs of the human heart with a 
cassette-changing mechanism, allowing two 
exposures within the same cardiac cycle. 
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. 
Within the past few years Dr. H. E. Rug- 
gles has perfected a means for taking and 
showing a true modern moving picture of 
the heart in action. Chamberlain and Dock 
(6) have described the apparatus used by 
Dr. Ruggles and name, as a chief advantage, 
the possibility of measuring the borders of 
the heart accurately. 

Most of the methods described are of 
great value in their respective fields, but, to 
obtain a reading, the apparatuses are bur- 
densome and require large amounts of film. 
To obviate these difficulties and to make it 
available to the large group of physicians 
actively engaged in studying the heart, the 
roentgen-ray cardiograph was developed by 
the author. It is an instrument which is 
small, compact, and easy to operate. It 
takes several exposures of various parts of 
the heart within a single cardiac cycle. One 
X-ray film usually suffices to demonstrate 
the amount and kind of motion in any part 
of the heart area, and by means of multiple- 
slits it actually demonstrates the amount of 
contraction in those parts of the heart pho- 
tographed. 

The results obtained are illustrated in the 
accompanying diagrams and photographs 
(Figs. 1 to 3). Figure 1 represents the 
multiple-slit metal plate through which the 
heart is X-rayed in as many areas as there 
are slits. Figure 2 shows the effect of quick- 
ly jumping the film past this plate while 
the X-rays are impinging. It will be noted 
that each slit is photographed as many times 
as the film is pushed forward underneath 
this plate; in this case each slit is photo- 
graphed nine times. If the heart is moving 
during the period that the slit is photo- 
graphed these nine times, the motion will be 
recorded as longer or shorter opaque areas 
in the slits. The amount of lengthening 
and shortening will be equal to the amount 
of expansion or contraction of that part of 
the heart which this slit overlies. This is 
illustrated in Figure 3, which shows the 
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Fig. 1. Top view of the instrument showing the 
multiple-slit metal plate. 


variation in the lateral motion of the heart 
area both diagrammatically and by a pho- 
tograph of an X-ray film. The practical im- 
portance of this device is therefore evident 
in its simplification of the methods for 
recording expansion and contraction of the 
human heart. 


DESCRIPTION OF APPARATUS 


The ‘mechanism for moving the film is 
shown in Figure 4. The principal parts are 
the cassette-carrier and the mechanism 
which moves the carrier. This mechanism 
consists of two power units. One is a heli- 
cal spring wound on the drive-shaft which 
propels the cassette-carrier. The cassette- 
carrier and the drive-shaft are associated by 
a rack-and-pinion mechanism which is hid- 
den from view in the photograph. The 
other power unit is the large main-spring 
shown in the upper right hand corner of the 
photograph. This spring drives a shaft 
which is perpendicular to the drive-shaft, 
and both shafts are associated by an escape- 
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Fig. 2. X-ray film showing the effect of quick- 
ly jumping the film past the multiple-slit plate 
while the X-rays are impinging. 


ment arrangement which allows the cassette- 
forward intermittently. 


this 


carrier to jump 
The 
shown in Figure 5. 

The speed at which the cassette-carrier 


construction of escapement is 


moves depends upon the speed of the shaft 
which is rotated by the main-spring, and this 
rotary motion is controlled by an adjust- 
ment screw which regulates a fly-ball gov- 
ernor connected to the main-spring by a 
suitable system of gearing. 

The 
started simultaneously with the energiza- 
tion of the Coolidge tube. 


motion of the cassette-carrier is 


This is done by 


pulling two cords together, i.¢c., the cord 


leading to the timer of the X-ray mechan- 
ism, and the cord leading to a clutch on the 
instrument which causes the shaft to engage 
with the main-spring. This is clearly shown 
in the photograph (Fig. 4). For more ac- 
curate work these two simultaneous opera- 
tions may be performed by an electromag- 
netic device and thus eliminate the cords. 








Fig. 3. Schematic diagram showing the varia- 
tion in the lateral motion of the heart area. In- 
sert is photograph of X-ray film. 


THEORY OF CONSTRUCTION 


This brief description of the instrument 
leads to the more important characteristics 
of the elements of design. Many factors 
which may film 
should be taken into consideration, the more 


vary results as desired 
important of which are 

(a) the width of the slits 

(b) the number of slits 

(c) the direction of the slits 

(d) the peripheral velocity of the cog- 
wheels 
the number of teeth in the cog- 
wheels 
the size of the teeth, the distance 
between them, and the distance be- 
tween the wheels. 
(a) As can be noted in Figure 1, the slits 
These slits 


(¢) 


(f) 


in the plate are of two sizes. 
alternate in widths of 0.158 cm. and 0.237 
These two different widths were used 
It was found 


cm. 
for experimental purposes. 
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Fig. 4. View of instrument from underside show- 
ing mechanism for moving the cassette-carrier. 


that the 0.158 cm. width was the more de- 


sirable. 


(b) The largest number of slits that will 
permit the total number of slit exposures de- 
sired and not overlap would be the ideal 


number to be used. 
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Fig. 6. Schematic representation of cogwheels of 
escapement mechanism. 

(c) Parallel horizontal slits as shown in 
Figure 1 were used. 

(d) The peripheral velocity of the cog- 
wheels determines the rate at which the es- 
capement is released and consequently the 
speed at which the cassette-carrier moves. 
This is varied at will by the adjustment 
screw on the governor. 

(e) The number of teeth as well as the 
size of the cogwheels are other factors gov- 
erning the speed at which the cassette-car- 
rier moves. 

(f) The size of the teeth, the distance 
between them, and the distance between the 
wheels are the factors which govern the 


Fig. 5. Escapement arrangement which allows the cassette-carrier to 


jump forward intermittently. 
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Fig. 7. Combined X-ray film. The stationary and the moving films were photographed simultaneously. 
The paper clip was placed at upper end of film for accurate orientation of the two films. 


time of exposure for each impression and 
the distance between impressions. The 
theory of this is diagrammatically outlined 
in Figure 6. No. 1 and No. 2 represent the 
positions of the two cogwheels with respect 
to each other. The escapement is caught 
alternately on the teeth of each wheel, and if 
@, represents the angle subtended by each 
tooth of wheel No. 1, and ®, represents the 
angle subtended by each tooth of wheel No. 
2, and if 8, = ®,, then the cassette-carrier 
will jump twice the number of times that 
there are teeth in both wheels for each revo- 
lution of the wheels, or if 8, does not equal 
®, the cassette-carrier will jump as many 
times in each revolution as there are teeth in 
both wheels. ©, and ®, increase or decrease 
as the number of teeth decrease or increase, 
1.¢., there is an inverse ratio between the 
angles and the number of teeth. 

As the wheels rotate in the direction of 
the arrow, the angle ® represents the angle 
through which the wheels rotated during the 
time that the escapement jumped from one 


If we assume the es- 
capement being held on No. 1 until the line 


wheel to the other. 


OC is reached, and then jumps to No. 2, it 
will not strike No. 2 on the line OS for two 
reasons: First, the space angle COD is small- 
er than the angle 8, by an amount SOA. 
Therefore, under ideal conditions, the es- 
capement could strike No. 2 only on the line 
OA. Second, this is not true in practice be- 
cause some time has elapsed between the re- 
lease on No. 1 and the stopping on No. 2. 
Therefore, the escapement will actually 
strike No. 2 on the line OB, at an angle ® 
from OA. This angle ® represents the loss 
of distance between impressions. 


OPERATION 


When operating the instrument, the shaft 
is disengaged from the main-spring by 
throwing back the clutch. After setting the 
X-ray timer, the governor release-key 1s 
opened and the rotary motion caused by the 
main-spring is regulated by the adjustment 
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screw of the governor. The subject whose 
heart is being shadowgraphed is then given 
his breathing instructions and the cords are 
pulled. 

From this explanation of the operation of 
the instrument it can be noted that no tech- 
nical skill is required. Practically the same 
procedure is followed in the use of this in- 
strument as when an ordinary X-ray film is 
taken, the only difference being, in so far as 
the operator is concerned, in the regulation 
of the speed of the governor and in the 
simultaneous pulling of the cords. The op- 
eration can be still further simplified by per- 
manently setting the governor speed so that 
no further adjustment is necessary. 


DESCRIPTION OF FILMS 


Figures 1, 2, and 3 illustrate the mech- 
anism involved in making a cardiographic 
film by the usual method. 
terpretation of the film a combination ex- 
Figure 7 shows such 
It is made in the usual 


To simplify in- 


posure may be taken. 
a combined film. 
manner with the exception that on top of 
the opaque plate, but between it and the sub- 
ject, is inserted an extra film enclosed in a 


black paper folder. No intensifying screens 
are used with this extra film. The X-rays 
now pass through the body of the subject 
and produce a light picture on the extra 
film, which is stationary, and then go 
through the slits and impinge on the moving 
film. This gives simultaneously a station- 
ary and a moving picture. When these are 
viewed together, the interpretation of the 
findings is much simplified. In the usual 
run of X-ray procedure the secondary film 
is not necessary. 

In Figures 3 and 7 actual cardiographic 
films are shown. The study of the ampli- 
tude and timing can be carried out through 
the observation of the lateral wave motion 
in Figure 3, A, B, and C. 

I wish to express my thanks to the Jewish 
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Consumptive Relief Society, who made this 
investigation possible through the use of 
their X-ray department and the necessary 
financial assistance for the construction of 
the apparatus; to Dr. A. S. Taussig and 


thet I 


Direction of 4¢lrm 





Fig. 8. Schematic representation of a sphygmo- 
graphic curve in its relation to the muscle contrac- 
tion of the heart. (Insert from Cabot, Physical 
Diagnosis. ) 


Dr. M. Katzman for their moral support 
and their aid on the medical side of the sub- 
ject, and to Dr. R. E. Nyswander, head of 
the Electrical Engineering Department of 
the University of Denver, for his many 
valuable suggestions. 


CONCLUSION 


A method is herein described by which, 
using a comparatively simple process, the 
excursion of the heart borders is easily 
roentgenographed. It is the hope of the 
writer that this instrument will serve to 
clarify some of the normal and abnormal 
phenomena of cardiac motion. 
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The Effect of a Castration Dose of Roent- 
gen Rays upon the Rabbit Ovary: An Ex- 
perimental Study with a Clinical Evaluation 
of the Problem of Ovarian Radiation. M. R. 
Robinson. Am. Jour. Roentgenol. and Rad. 
Ther., July, 1927, XVIII, 1. 

Robinson’s experimental data are obtained 
by the irradiation of both virgin and gravid 
rabbits’ ovaries, with every effort being made 
to carry on this part of the work according to 
recognizable and acceptable biologic and 
physical laws governing such studies. Earlier 
work of the same nature as performed by 
Lacassagne and Coutard, and by Bagg and 
Little, is considered by the author as constitut- 
ing no just basis for argument as to the effects 
which may be expected from irradiation of 
the human ovary, since the areas of exposure 
upon the animals were five times the size 
necessary if their experiments were to serve 





for comparison with the human castration 
dose. 

The author concludes that: (1) the human 
ovary receiving a castration dose of X-rays 
will resume its function after a shorter or 
longer time interval, which will vary directly 
with the increasing age of the mother, at which 
time the properties of conception will also be 
re-established ; (2) after a roentgen amenor- 
rhea has been fully established subsequent 
pregnancy may be permitted; (3) ovarian ir- 
radiation during pregnancy, particularly the 
first half, is detrimental to the offspring and 
should not be undertaken unless it is intended 
to interrupt gestation; (4) so-called roentgen 
stimulation of the ovary by small doses of ir- 
radiation is a dangerous procedure, since any 
successful results are purchased at the expense 
of destruction of ovarian parenchyma. 


J. E. Hasse, M.D. 
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TREATMENT OF 


MALIGNANT DISEASES OF THE 


FEMALE 


SEXUAL OR” ANS 


AS PRACTISED AT THE GYNECOLOGIC INS1 CUTE OF ZURICH UNIVERSITY? 


By WALTER FURST, M.D. 


HERE exists a considerable diver- 

gence of views regarding the ques- 

tion of which cases of malignant dis- 
ease of the female sexual organs respond 
best to X-radiation, and our opinion on this 
point differs materially from the one gen- 
erally held. 

Before entering into a detailed discussion 
of the reasons for our different point of 
view, it would perhaps be advisable to give 
a short review of the treatment used by 
most other gynecologists. The present sta- 
tus of the whole problem of radiation ther- 
apy in collum carcinoma has been dealt with 
in more detail in a special publication (1). 
Treatment by irradiation only has generally 
not been deemed a success, most probably 
on account of the large number of recur- 
rences. The hospitals which at present still 
prefer X-ray therapy to surgical treatment 
of operable cases of malignant diseases of 
the female sexual organs constitute a small 
minority. Statistics which were recently 
compiled show that out of all Swiss, Ger- 
man, Austrian, and German-speaking 
Czeko-Slovakian (Prague) gynecological 
hospitals, a total of 36, only six gave exclu- 
sive treatment by irradiation. Based upon 
this fact it may be assumed that smaller 
hospitals and, still more, practising physi- 
cians, rarely treat exclusively by irradiation. 
In the majority of cases of malignant dis- 
eases which are operable radiation is used 
only as a post-operative prophylactic pro- 
cedure. It is a generally acknowledged fact 
that roentgen and radium rays will kill or 
inhibit certain evolutionary forms of cells 
in malignant diseases, and, based on this 


1The author wishes to express his appreciation to Dr. 
- M. Barnes for his assistance in the translation of this 
paper. 





141 


fact, it is furthermore generally recognized 
that ray therapy is the best method of treat- 
ment where operative procedure is inadvisa- 
ble. Many such inoperable carcinomata of 
the female genital tract have been influenced 
by radiation alone, so favorably that over a 
long period of years they appeared as cured. 

The difference between our own method 
and the usual one consists in giving X-ray 
treatment as a pre-operative procedure. So 
far as I know, F. Heimann (2) was the first 
to use pre-operative radiation on uterine col- 
The really fundamental 
work in this respect, however, was done by 
A. Mayer. At first he differentiated be- 
tween infected and uninfected carcinomata 
and thought only the former group suitable 
for preliminary radiation. 
this question thoroughly in another publi- 
cation (3) and A. Mayer has now changed 
his views and is in agreement with us. The 
practice of preliminary irradiation is not 
followed by many hospitals in Germany, 
but appears to be in a considerable number 
of hospitals in the United States. We also 
occasionally supplant pre-operative X-radia- 
tion by the use of radium. This is a less 
favorable method, as the production of ad- 
hesions may make clean dissection very dif- 


lum carcinoma. 


I have discussed 


ficult and thus endanger the ureters in radi- 
cal panhysterectomy. This difficulty has 
been described by both Sellheim (4) and 
Wille (5). We consider the preliminary 
irradiation with radium before operation in- 
advisable, and our views on this point are 
strongly supported by the French School 
(6). This latter group, who have at their 
disposal the large amount of radium at the 
Paris Radium Institute, strongly oppose any 
combination of surgery and curietherapy. 
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I will now set forth our views regarding 
the ray treatment of malignant diseases of 
the female genital organs. As a rule, in 
cases of carcinoma we irradiate the pelvis 
and after six weeks open the abdomen to 
determine the operability or inoperability of 
If operable, radical panhysterec- 
tomy is done. Histological examination of 
the removed tissue then determines the fur- 
If the operation 


the case. 


ther course of the case. 
has penetrated well into healthy tissues, the 
patient will not receive any post-operative 
X-ray treatment. If, on the other hand, the 
histological examination shows that the op- 
eration took place in diseased tissue, the pa- 
tient is given post-operative treatment with 
X-ray. 
laparotomy to be inoperable are either 
treated with radium as a partial substitute 


Those cases which are revealed by 


for surgical operation or subjected to fur- 
ther X-ray treatment. 

Our position in regard to ray therapy of 
malignant diseases of the female sexual or- 
gans is, first of all, based upon our wide 
experience with X-ray and radium treat- 
ment. The director of our clinic in Zurich 
had been for ten years director of the Gync- 
cological Institute of the University of 
Frankfurt A/M. 
the writer has also been associated with that 
Institute. From 1913 to 1920 the surgical 
treatment of carcinoma of the cervix was 


During part of this time 


entirely given up and these carcinomata 
were either treated with radium alone or 
with a combination of radium and X-ray, 
or, occasionally, with X-ray alone. 

In the radium treatment of our cases we 
had at our disposal 300 mg. of 96 per cent 
radium dibromid distributed in capsules of 
various shapes and in amounts ranging 
from 50 to 100 mg. per capsule. These 
variously shaped applicators allowed us to 
make accurate apposition, even in the pres- 
ence of marked anatomical changes. We 
found these of particular value in the ul- 
cerative type, where necrosis of a portion 
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of the uterine cervix may produce extensive 
changes in the form of the organ. The 
cases treated with radium have been re- 
viewed by Eckelt (8). He made a thor- 
ough investigation of our Frankfurt series 
and reached the conclusion that 16 per cent 
remained well after four years. At the time 
of his investigation the series had not 
reached the five-year period and it was, 
therefore, not possible to ascertain whether 
the patients had been permanently cured, in 
the sense of Winter (9), or not. 

Really reliable statistics regarding treat- 
ment of cases of collum carcinoma with ra- 
dium alone are hardly to be found. The 
most reliable are probably those of Hey- 
mann (10) from the “Radiumhemmet’’ in 
Stockholm (Director, Professor Gosta 
Forssell). Radium treatment in this insti- 
tution has been handled systematically since 
1910 and has been in the same hands since 
1916. 
importance in view of the complicated con- 


This last fact seems to me of special 


ditions surrounding radium _ treatment. 
Heymann describes in detail the cases and 
methods used; out of 217 cases, 20.29 per 
cent were completely cured. 

At our clinic all 
achieved with fairly large doses of radium. 
The reports from France, England, and the 
United States, where a number of the hos- 
pitals have large quantities of radium at 
their disposal, show that neither the use of 
very large quantities of radium, nor the so- 
called “Radium Spickmethod,” have caused 


any fundamental change in gynecological 


successes have been 


carcinomata. 

We are of the opinion that partial sta- 
tistics, that is, results obtained by exclusive 
ray treatment of so-called still operable bor- 
derline cases and inoperable carcinomata, 
are wholly without value for comparison. 
We think that such subdivisions are too de- 
pendent on individual judgment and we 
have frequently observed that a carcinoma 


appearing inoperable during bimanual gyne- 
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cologic examination presented quite a dif- 
ferent appearance when the abdomen had 
been opened, so much so that in many in- 
stances it was possible to operate in macro- 
scopically healthy tissue. 

It seems to us that further progress in 
radiation treatment must rather be expected 
from X-ray. As contrasted with the effect 
of radium, the effects of X-ray treatment are 
broader. X-radiation may be applied to 
parts of the body where radium can neither 
be brought in direct contact with the tumor 
nor even into close proximity. Ray- 
sensitive tumors—for instance, carcinomata 
from embryonic cells—are already affected 
by a small dose of X-ray, and in such a 
manner that a complete retrogression of the 
total tumor takes place. To prove this I 


will relate, in cxtenso, a case similar to the 
one which I have described previously, and 
which has been cured by radium treatment. 

Patient, 23 years old, had been treated at 
the beginning of August, 1918, with X-ray 


for a large inoperable tumor of the abdo- 
men. This filled the small pelvis and the 
abdomen far above the navel and reached 
in the midline 17 cm. above the symphysis 
pubis. The irradiation was given at a focal 
skin distance of 30 cm., using two ventral 
and two dorsal ports, the rays being direct- 
ed into the middle of the tumor. The ir- 
radiation was given with a Veifa-intensive 
apparatus and 0.2 mm. of brass with 9 mm. 
of aluminum were used for filtration. Nine 
weeks later the tumor had shrunk to the 
size of a small fist. For the purpose of 
histologic examination, the remainder of the 
tumor was removed. Its size was at this 
time 9 by 8 by 4 cm. The last report re- 
ceived from the patient was eight years 
after the irradiation. She is now 31 years 
old and is still completely well. The histo- 
logic examination of the tumor was per- 
formed by Walthard and showed cancerous 
tissue with amitotic epithelial elements, gen- 
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uine embryonal mucous membrane tissue, 
frequent epithelial canals, lined with a dou- 
ble or triple layer of cylindrical epithelium 
and areas of cartilage. The tumor was evi- 
dently related to the teratomata and could 
be regarded as a carcinoma arising from an 
embryonal germ. 

Disregarding entirely the number of cases 
which have been permanently healed by ex- 
clusive X-ray treatment, it certainly is most 
remarkable how well, from a purely sympto- 
matic point of view, nearly all carcinomata 
respond to appropriate X-ray treatment. 
Radiation leads to a diminution or com- 
plete disappearance of the tumor as seen 
through the speculum. 
fection either diminish or stop entirely. Fre- 
quently one finds a clean ulcer in place 
of a formerly infected tumor mass. At the 
same time, the pains often disappear, espe- 
cially those radiating toward the small of 
the back. These changes, aided by the ac- 
companying better nourishment, and proper 
medication, result in improvement of the pa- 
tient’s general condition. There is an in- 
crease in weight and a rise of hemoglobin. 
All of these tend to strengthen the patient’s 
power of resistance for later radical surgi- 
cal operation; and, at the same time, to de- 
crease the difficulties which arise in per- 
forming such a major surgical procedure. 
During the days of rest in bed which fol- 
low irradiation, inflammatory changes of 


Bleeding and _ in- 


the parametrium grow much milder, and we 
find not infrequently that patients whose 
cases were in the beginning deemed abso- 
lutely inoperable can be operated upon. The 
preliminary irradiation is, however, of spe- 
cial importance for the object of the opera- 
tion itself. 

The average mortality in operation for 
total extirpation of collum carcinoma has 
been, up to the present, about 10 per cent 
(11). 


mary mortality was nearly always perito- 


The main cause for this high pri- 
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nitis, caused by endogenous infection with 
streptococci, which have their abode in the 
crumbling cancerous tissues. Irradiation, 
of course, does not free the field of opera- 
tion from bacteria, but apparently it causes 
certain changes which amount to a weaken- 
ing of their power of penetration into the 
living tissues of their host. Thanks to these 
changes of virulence, we have had among all 
of our cases subjected to operation (47 cases 
up to 1927) not a single case of peritonitis 
after the operation, and this in spite of the 
fact that the time required for the operation 
is as a rule a very long one. We first pro- 
posed that the efficacy of pre-irradiation be 
tested bacteriologically by the Philipp viru- 
lence test. This has been done by Zacherl 
(12) at the Gynecologic Clinic of the Uni- 
versity of Graz. He proceeded along the 
same lines that I suggested some time ago 
(Zentralblatt fiir Gyndkologie, 1925, No. 
5). Our own investigations with the Phil- 
ipp virulence test have unfortunately up to 
now not given clear results. Possibly the 
X-rays have the effect of an auto-vaccina- 
tion in the sense that they allow bacteria in- 
habiting the cancerous tissue to penetrate 
into the blood stream. One case of far ad- 
vanced festering and inoperable carcinoma 
of the portio appears especially significant, 
because, in this case, after the irradiation the 
patient developed a furuncle, the pus of 
which contained the same strains of bacteria 
as were previously found in the irradiated 
cancerous tissue. Furthermore, one of the 
two cases of embryonal carcinoma men- 
tioned at the end of my publication (DA 
3 1925) is also worth mentioning in this 
connection. In this case the patient was 
suffering from phlegmon of the abdominal 
wall but did not develop peritonitis. This 
seems to speak in favor of X-radiation hav- 
ing an immunizing power. 

I have previously mentioned that it is fre- 
quently customary to-day to give X-radia- 
tion after operation in order to minimize 
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the danger of recurrence. With our method 
of procedure, we consider this post-opera- 
tive radiation unnecessary unless we find 
through examination of the surgical speci- 
men that cancerous tissue has been left be- 
hind. In general, I would emphasize that 
I am not in favor of giving large doses of 
X-ray after major surgical operation, unless 
for some very good reason, as the whole 
vascular system of the local tissues has al- 
ready been weakened. 

The question as to the advisability of bi- 
opsy might well be taken up at this point. 
This procedure has repeatedly been con- 
demned in the literature as causing an in- 
creased liability to metastasis. On_ this 
point we agree with R. Meyer (13), who is 
of the opinion that the supposition of some 
physicians that small excisions may be the 
cause of dispersing particles of cancerous 
tissue is unfounded. We feel, further, 
that if we want to find out how the X-rays 
act, we can not under any circumstance dis- 
pense with such diagnostic excision. Be- 
fore we subject the patient to a pre-irradia- 
tion and radical operation, we must be ab- 
solutely sure the cause of bleeding from the 
cervix is of malignant character. We also 
must know exactly the nature of the dis- 
ease to be treated, as otherwise there is no 
scientific basis for a prognosis or a conclu- 
sion. Cases which, viewed through the 
speculum, may seem without doubt carcino- 
matous, may be deceiving. Even for a sur- 
gical operation alone we think it absolutely 
necessary that the diagnosis be made cer- 
tain by histologic tests. Examination of 
these tissues has demonstrated the fact that 
following radiation a constriction of the 


smaller vessels, especially of the lymphatic 
vessels, is induced in the deeper regions. 
How far this shrivelling can go, we can see 
from the effect of certain overdoses on the 
Here develops gradu- 
ally the so-called indurative edema, with- 
out necessarily being followed by ulceration. 


surface of the skin. 
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Fig. 1. Treatment table for two tubes at 


We agree with the American authors who 


believe that this shrivelling process is a pre- 


Ventive measure against metastasis. In 
practice, we therefore now proceed as here 
outlined. 


After the clinical diagnosis of a probable 








the same time for any distance required. 


portio carcinoma and always immediately 
after the diagnostic excision, the diagnosis 
is confirmed by a frozen section examina- 
tion and then the irradiation is given imme- 
diately. In this manner we hope to irra- 
diate any cancer cells which may have been 
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torn loose and may have found their way 
into the lymphatic vessels, as well as into 
the capillary or pre-capillary veins. 

To gain the above advantages by pre- 
irradiation with X-rays alone is technically 
not so simple. One must give the maxi- 
mum dose upon the focus of the disease. 
In the course of our work, we have found 
that the hardest rays, obtained by means 
of strong filters with appropriate doses, do 
the least harm to the tissues surrounding the 
carcinoma. Only by using really high doses 
were we enabled to effect the cures of oper- 
able and inoperable carcinomata. The only 
exceptions to this general rule exist in the 
cases of tumors composed of highly sus- 
ceptible embryonal cells. All attempts to use 
irradiation as “stimulating treatment,” that 
is to say, the administration of small doses, 
be it either locally upon the tumor or upon 
the marrow of the bone or upon the hy- 
pophysis, never showed any specific influence 
on carcinoma of the uterus. On the other 
hand, heavy radiation produces systemic 
changes which must be taken into account 
when fixing the date for surgical procedure. 
Following irradiation we always find a rap- 
id decline in the number of the leukocytes, 
and after that only a gradual return to nor- 
mal. It is necessary to allow the leukocyte 
count to return to the pre-irradiation level 
before daring to submit the patient to the 
shock of operative intervention. Empiri- 
cally we found that the time for operation 
is reached, on the average, about six weeks 
after the last irradiation. After that time 
we can neither expect any further increase 
of the effect of the irradiation nor any fur- 
ther rise in the white blood count. Infil- 
trations in the parametrium which do not 
decrease during this time offer little pros- 
pect of doing so later. On the contrary, we 
have found that by waiting much longer 
with the operation the tumor may start 
growing again in spite of the primary favor- 
able reaction. All the other disturbances of 
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the wellbeing of the patient resulting from 
X-ray treatment, such as nausea and vomit. 
ing, and light intestinal disorders, have not 
only with appropriate medication long ago 
disappeared, but it is even possible to pre- 
pare the patient according to her need, 
through rest in bed, over-feeding, etc., 50 
that she will be in the best possible condition 
to withstand operation. Just as important 
as an appropriate aiter-treatment is it to 
make clear to the patient that there is no 
chance that the X-ray treatment alone has 
really cured her, even if some symptoms, 
like discharge and bleeding, have stopped, 

It is a fact that many persons believe them- 
selves cured if they observe good sympto- 
matic effects. If they are permitted to go 
home at this time, many of them do not 
reappear, as they consider it unnecessary, 
and it is only after the peak of good symp- 
toms has passed and the disease again be- 
comes active that these patients will return 
to the physician. Examination in many of 
these cases shows that an operation which 
formerly might have been possible is now 
out of the question and that the cancer is 
more advanced than when first seen. We 
prevent such possibilities by keeping the pa- 
tients at the clinic after X-ray treatment. 
We consider it most important that the gen- 
eral wellbeing of the patient must not have 
suffered in any way through the X-ray 
treatment. The irradiation of the tissues 
must not make the technic of the operation 
more difficult, nor must these tissues later 


on show any damage which can be ascribed 


to the irradiation. 

Those cases which, upon abdominal ex- 
ploration, prove inoperable are treated with 
radium in place of surgery. To avoid a too 
large necrosis of the surface, we remove the 
soft rays by filtering. For the rest, we fol- 
low the experience which we gained in 
Frankfurt, and I only want to mention that 
even very small quantities of radium, which 


have been introduced by way of the vagina 
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and which are being held in place with small 
tampons, must never remain continuously 


for more than 24 hours. After that, be- 
fore the process is repeated, one should at 
least wait three to four days, so that the 
flow of discharge, which has been complete- 
ly interrupted through packing in the va- 
gina, may start again. Lately, in place of 
radium treatment, we have frequently 
simply repeated the series of X-ray treat- 
ments. In this case we keep the X-ray dose 
below the one given in the first series. 

It has taken a long time to carry through 
the ideas which we had formed from our 
experiences and reflections. It has been our 
idea to combat carcinomata of the female 
genital tract by making the most extensive 
use of X-ray treatment and following this 
whenever possible by surgical operation. 
We had first to work out the factors con- 
cerned when using two X-ray tubes simul- 
taneously on the same patient. By this use 
of two tubes we have been able to shorten 
the time of irradiation by half. I have de- 
scribed the special table (14) on which the 
patient rests, and which was constructed by 
myself especially for this purpose (15). 
(See Fig. 1.) 

We began systematically to treat. carci- 
nomata with pre-irradiation October 1, 
1922. 
since we began using this treatment exclu- 
sively, a time much too short to enable one 
to form opinions as to the permanent re- 
sult. Besides, it is only recently that the 
problem of giving exact doses of X-radia- 
tion in deep therapy has been more fully 
elucidated (16) (17). The experiences 
and new developments in technic forced us, 
up to a short time ago, constantly to make 
considerable changes in the dose adminis- 
tered. In spite of this, I may be permitted 
to give some interesting data. 

For all cases which were operated upon 
we chose, as method of operation, the total 
hysterectomy, which was always performed 


It has been four years, therefore, 
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by the director of the clinic. Both ovaries 
were always removed, because their func- 
tion had been destroyed by the irradiation. 
A post-operative infection never took place. 
The histologic researches regarding X-ray 
effects on the extirpated uteri have as yet 
not been completed, and it would lead too 
far to enter into details about this subject in 
the present publication. Only two cases 
seem to me worth mentioning, as the speci- 
men taken at operation showed no carci- 
noma at all. Cancers of the uterus which 
have been healed by X-ray treatment, with- 
out any combination, as with radium, have 
been described but rarely. It would seem, 
then, that our method of X-ray pre-irradia- 
tion had produced at least temporary heal- 
ing in these two cases. 


CASE REPORTS 


Mrs. A. L., 47 years old (Al 11 1922 
suffered for more than eight weeks from 
continuous bleeding. Clinical diagnosis of 
carcinoma confirmed by curettage. 
Control of histologic preparation by the 
Pathological Institute of Ziirich University 
(Hedinger): Diagnosis, carcinoma solid- 
um simplex partim cylindro-cellulare uteri. 
Clinical investigation revealed, furthermore, 
a second tough portio, with erosions at the 
anterior and posterior labia. The patient 
was treated with X-radiation. A week later 
total hysterectomy was performed. The 
specimen from the operation, examined by 
the Pathological Institute, showed no fur- 
ther trace of carcinoma, even under the mi- 
The patient was last examined in 


was 


croscope. 
March, 1927, and showed good general 
health with no signs of relapse. 
Remarks.—This case has been described 
before in another publication and_ v. 
Franque points out that “it is hard to un- 
derstand that eight days after irradiation no 
trace of carcinoma could be found in the 
On the other hand, it 


’ 


extirpated uterus.’ 
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seems very unlikely to us that the diagnostic 
curettage for the purpose of getting a histo- 
logic sample should, by chance, have re- 
moved the whole carcinoma. I also want 
to mention that this was an exceptional case, 
in that the operation followed the radiation 
within one week. 

Mrs. S. U., 69 years old (SU 2 1926), 
was admitted to the clinic for portio carci- 
noma. Menopause at the age of 54. Slight 
bleeding upon physical exertion for one 
year. Eight days before admission bleed- 
ing suddenly became more severe. Condi- 
tion of organs, “funnel-shaped vagina.” 
From the slit-like end of the vagina pro- 
truded a grayish-red mass of cancerous tis- 
sue. Diagnostic excision showed histologi- 
cally squamous cell carcinoma. Series of 
X-ray treatments were given during the last 
of February and the beginning of March. 
Total extirpation on the third of April. 
Specimen taken at operation showed a cer- 
vix 3 cm. long; portio completely smooth ; 
part of the vagina excised 1 cm. wide. 
Macroscopically, neither vagina nor sections 
which were taken from various parts of the 
whole portio and cervix gave any sugges- 
tion of carcinoma. Control of the histo- 
logic examination by the Pathological In- 
stitute of Ziirich (v. Meyenburg). The 
case of this elderly patient was complicated 
by cystopyelitis which set in after opera- 
tion. The last examination was done in 
March, 1927, and at that time she showed 
no signs of recurrence. 

Remarks.—The time which has elapsed 
since the operation is still too short to en- 
able one to draw a definite conclusion. In 
this case it certainly is out of the question 
that all cancerous growth should have been 
removed through the diagnostic excision. 
Judged only by the specimen taken at op- 
eration, this case would represent the heal- 
ing of a carcinoma of the portio by X-ray 
treatment. 

From inoperable cases can best be judged 
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the efficacy of high dosage radiation, and at 
the same time they permit a study of the 
specific effect. At this time I wish to re. 
port only such cases as show a complete 
disappearance of the carcinoma under radia- 
tion, leaving out those wherein the result 
has been only the well known general im- 
provement, and, in some instances, the com- 
plete rehabilitation of the patient. The time 
which has elapsed since the radiation was 
given has been indeed too short to count 
these patients as absolutely cured. As pre- 
viously stated, we accept the generally pre- 
vailing view that only such cases may be 
regarded as cured as do not show any trace 
of carcinoma at least five years after the 
completion of X-ray treatment. Reports of 
some cases interesting in this respect fol- 
low. 

A patient 53 years of age (WI 12 1924) 
was admitted to the clinic December 9, 
1924, upon whom a total extirpation of the 
uterus by way of the vagina had been per- 
formed in 1900 on account of myoma. For 
three months she had had discharge, which 
had increased during the last two weeks, 
and become pinkish. 

Condition upon admission: There was a 
formation in the vaginal vault which 
showed a humpy erosion on its forward 
part, an area which was sharply delimited 
from the normal mucous membrane. On 
the left hand side there was ulceration. The 
tissue crumbled under slight pressure in this 
area and could be removed easily by means 
The part which appeared as 
cervical canals was a recess-like indentation 
in the region of the old resections. Histo- 
logic examination confirmed the clinical 
diagnosis of carcinoma solidum simplex va- 


of forceps. 


gine. 

Two irradiations were given, January 6 
and 9, 1925. Five weeks after irradiation. 
examination showed perfectly normal con- 
dition in the vaginal vault, always taking 
into consideration the former total extirpa- 
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tion. Palpation revealed that at the spot 
which before had given the impression of a 
portio, the tissues were now thin-walled and 
elastic. A diagnostic excision gave no trace 
of carcinoma. Therefore, no further surgi- 
cal or radiation treatment was necessary, 
and the patient was discharged. The last 
examination showed a smooth, soft, and 
straight scar of the vagina, without any ero- 
sion or thickening. It is interesting to note 
that since leaving the hospital the patient 
has gained six pounds in weight, so that, 
according to her own statement, she is now 
heavier than in her best days. 

Remarks.—Time of observation, about 
two and one-half years. This is far too 
short a period to enable one to judge if this 
is a permanent result; however, it does il- 
lustrate a remarkable response in the case 
of an inoperable recurrence. 

A patient (CA 5 1924), 57 years old, 
was admitted to the clinic for the first time 
in May, 1921. At that time she had a total 
hysterectomy for a typical portio carcinoma. 
In addition to the malignancy there was 
also a pyometra. Pre-irradiation was not 
given, as at that time we had not vet com- 
pleted satisfactory arrangements for inten- 
sive irradiation. In July, 1921, she was 
free of complaints and was discharged. We 
did not see the patient again for three years, 
that is, until May, 1924, when she was re- 
admitted on account of a relapse. 
nation showed that the upper end of the 
funnel of the vagina had been converted in- 


Exami- 


to a crater with irregular edges and a cir- 
cumference about the size of a 25-cent piece. 
From the crater bleeding occurred at the 
lightest touch and crumbs of tissue could 
easily be removed with forceps. Upon his- 
tologic examination these particles of tissue 
confirmed the clinical diagnosis of carci- 
noma. Digital examination revealed a 
tough, irregular tumor of the size of a 
chestnut in the suberosum back of the crater 
and connected with the ulcus. The parame- 
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trium posteriorly, the right and left lateral 
ligaments were all thickened and infiltrated.’ 
A diagnosis of far advanced carcinomatous 
recurrence was made. Two X-ray treat- 
ments were given, on March 14 and 19, 
1924. About three weeks later the pa- 
tient had gained some six pounds and felt 
considerably better. It was decided to await 
further developments and to give only a 
small dose of radium. 
tient received, on June 21 and 24, twice 15 
mg. radium element into the crater located 
at the base of the vagina. 
lowed to remain for 20 hours. After a fur- 
ther lapse of eight weeks the patient had 
gained another ten pounds in weight. Ex- 


Accordingly the pa- 


This was al- 


amination at this time revealed adhesions in 
the vagina which prevented the entrance of 
the finger. The mucous membrane was of 
a light pink color and apparently the ante- 
rior parametrium as well as the post-lateral 
and posterior parametrium seemed freely 
movable in the pelvis. Four months follow- 
ing admission the patient was discharged 
showing no signs of carcinoma. She was 
again examined in February, 1927. At this 
time there was still no evidence of carcino- 
ma and the patient had gained an addition- 
al twelve pounds in weight. She has been 
able to do as much work as one would ex- 
pect of a person of her age. 

Remarks. 
this case has extended over three years and 
to date the patient remains well. 

Conclusions.—These two instances repre- 





The observation period in 


sent cases where a total hysterectomy had 
been performed previously, in one case for 
myoma and in the other for carcinoma. 
They were, according to the diagnosis at 
the time of admission, inoperable. They 
had never been irradiated before. The 
healing was effected in the one case with 
X-rays alone, and in the other case a small 
dose of radium was also given. 

Patient G. A. (GA 2 1925), 46 years 
old. Patient entered the clinic complaining 





















































of bleeding of nearly two years’ duration, 
a condition which has never ceased entirely 
and has been accentuated during the men- 
strual period. Bimanual examination re- 
vealed a nodular uterus suggesting myoma. 
Histologic examination of  curettings 
showed carcinoma. Pathological Institute 
of Ziirich confirmed our diagnosis of car- 
cinomatous _cylindro-cellularis corporis 
uteri. The patient was pre-irradiated on 
March 4, 5, and 9, 1925. On account of 
her high blood pressure it was thought in- 
advisable to give her a general anesthetic 
and thus operation was postponed. An- 
other bimanual examination of the uterus 
was made on the first of May, that is, about 
eight weeks following the course of X-ray 
treatments. At this time the nodules pre- 
viously mentioned were not discoverable, 
the mucous membrane feeling smooth and 
entirely normal. Curettage failed to show 
any evidence of carcinoma, and the patient 
was accordingly discharged. She was again 
examined in March, 1927. At this time she 
reported no further bleeding and the sexual 
organs seemed to be normal. She is able 
to work as long as she follows the diet pre- 
scribed in the treatment of her high blood 
pressure. 

Remarks.—Time of observation, a little 
over two years. In this case it would seem 
entirely out of the question that diagnostic 
curettage could have removed all of the can- 
cerous tissue. 

Finally, two of our most recent cases 
should be reported as they are especially in- 
structive on account of the exceptionally se- 
vere course of the disease, the excellent ef- 
fect of the X-rays, and the unusual histo- 
logic picture. 

Patient D. A. (DA 3 1925), 28 years old, 
admitted to the clinic in very poor general 
health. A year ago cesarean section had 
to be performed on account of a tumor 
which interfered with childbirth, and ever 
since this operation there had remained two 
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fistulas under the navel. Back of the uterus 
and apparently pushing it upward and for. 
ward was felt a tumor which extended a 
hand’s-breadth above the navel. Measured 
from the left to right in the shortest line, 
the tumor extended over the symphysis by 
17, 18, and 17% cm. The circumference 
of the abdomen increased within three 
weeks from 93 to 104 cm., and a test punc- 
ture showed hemorrhagic ascites. The pa- 
tient ran a continuously elevated tempera- 
During a laparotomy performed at 
the beginning of April the patient lost 8 1i- 
ters of hemorrhagic fluid. At this time 
tissue was removed from the soft tumor 
On account of the poor condition of 
the patient the X-irradiations were drawn 
out over a longer period than usual, and 
were given in three series during the mid- 
dle and latter part of April and again in 
the middle of May. During this period 
three punctures were made, drawing off a 
total of 18% liters of serous ascitic fluid. 
After the third series of X-ray treatments 
the patient’s temperature became normal 
and the tumor all but completely disap- 
peared. There was no ascites at this time. 
Two months after the first series of X-ray 
treatments total hysterectomy was_ per- 
formed and at the same time the remnant 
of the tumor was removed. It was an ex- 
tra-ovarian tumor, in size 10 by 5 by 4% 
cm. Four smaller tumors were also re- 
moved which averaged 2 by 3 by 4+ cm. 
Histologic control was made by Meyenburg 
at Ziirich, Borst at Munich, Wegelin at 
Bern, and Steinberg at Vienna. The diag- 
nosis was tumor originating from embry- 
onal germ located outside of the ovaries. 
According to the whole structure the tumor 
must be classed as a carcinoma. Following 
repair of the fistulas previously mentioned 
the patient was discharged. Upon her last 
examination, in February, 1927, there was 
no hint of any recurrence and she had had 
a great increase in weight. 
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Remarks.—Again, the period of time is 
too short to allow one to draw any final 
conclusions, but this case demonstrates the 
marked sensitivity of some types of malig- 
nancy. 

Patient F. R. (FR 7 1926), 33 years old, 
was sent into the clinic on account of an 
abdominal tumor. Her chief complaint was 
pain in the small of the back. Bimanual 
examination revealed an enormous tumor 
projecting into the vagina. This seemed to 
represent the remnants of the portio. The 
tumor reached upward over the symphysis 
in such a manner that, measured from left 
to right, it overlapped the middle of the 
symphysis 13 by 15 by 15 cm. The surface 
of the tumor was rough and irregular, the 
consistency tough and elastic. The patient 
was given X-ray treatment on the fifteenth 
and nineteenth of July and on the second of 
August. Four days after the first series of 
X-ray treatments the mass which the tumor 
had formed in the anterior wall of the va- 
gina had nearly disappeared. The left half 
of the portio appeared to be of normal size. 
The body of the uterus was misplaced to the 
leit and overlapped the middle of the 
symphysis by only 8 cm. The tumor, lo- 
cated posterior to the uterus, overlapped 
the symphysis in the mid-line by 8 cm. and 
toward the right by 9 cm. The whole tu- 
mor could now be moved freely against the 
bone. Four weeks following the last series 
of X-ray treatments, when panhysterectomy 
was done, the specimen removed showed 
only a tumor of the cervix which reached 
into the anterior walls of the vagina. Fol- 
lowing the healing of the wound the patient 
was discharged. Examination of the re- 
moved specimen by Meyenburg at Ziirich 
and Fischer at Frankfurt proved the diag- 
nosis to be erythroblastoma uteri. This, 
then, was a case of embryonal tumor. 

Remarks—Again the time is too short 
for a final conclusion. The remarkable 
thing in this case is the great sensitivity to 
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the rays. This could be observed, as was 
shown in the protocol, a few days after the 
first series of X-ray treatments was given. 

These two cases are further examples of 
embryonal carcinomata, whose sensitivity to 
rays Walthard has already described. 
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An Unusual Case of Injury to the Fetus 
by Roentgen Rays. P. Feldweg. Strahlen- 
therapie, 1927, XXVI, 799. 

The author relates the history of a woman 
thirty-six years of age who received, in Oc- 
tober, 1926, X-ray therapy to the ovaries 
(160 R per ovary) because of irregular men- 
struation. At that time the patient was not 
sure whether the last period had appeared 
in September or October. She was so fat that 
the uterus could not be palpated; there were 
no signs of pregnancy. In April, 1927, she 
appeared again, stating that she felt pregnant ; 
she had had no period since the treatment. 
The fundus of the uterus was about two inches 
below the rib margin. In order to prevent 
the birth of an injured fetus, abortion was 
induced. On April 11, a girl, 41 cm. long 
and weighing 1,200 grams, was born spon- 
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Halban und Seitz: Biologie und Patholo- 
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taneously. From these data, it appears that the 
treatment must have taken place during the 
first four or six weeks of pregnancy. Ex- 
amination of the infant showed luxation of 
both arms in the elbow joint; on the right 
hand in place of the thumb there was tissue 
formation of about cherry size, pedunculated, 
with the suggestion of nail but without bone 
nucleus. X-ray films showed that both radii 
were missing. The child died a few days after 
birth. The 
through six normal pregnancies, and there was 
no history of malformation in the family. The 


woman had _ previously been 


author feels confident that the irradiation of 
the fetus in the uterus was responsible for 
the observed abnormalities, and concludes that, 
if the embryo is treated accidentally, there is 
a strict indication for abortion. 


E. A. PoH te, M.D. 
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ROENTGENOLOGY—THE HAND- 
MAID OF DIAGNOSIS 


The time has gone by when the conscien- 
tious physician can afford to take the re- 
sponsibility of dismissing a patient with a 
clean bill of health if he has failed to utilize 
the precise methods of analysis which 
science has made available. While this may 
be superficially annoying to the gifted men 
who in times gone by have been our chief 
dependence in the finer points of diagnosis, 
the true physician will rejoice in the fact 
that science has made available methods of 
analysis that may be utilized by the average 
physician. 

This was well expressed by Sir Thomas 
Lewis in his classic work on “The Mechan- 
ism and Graphic Registration of the Heart 
Beat,” in which he says: 


In no science, in the true sense of the word, 
is there the almost open vaunting of and re- 
liance upon personal skill; in no science is 
supposed manipulative dexterity so venerated, 
as in our realm of. medicine. . . . A 
method depending for its success upon a sup- 
posedly unusual sensitiveness of touch or of 
hearing is one the clinical scope of which is 
admittedly limited, the scope of which in 
science is almost negligible. 


Some physicians have complained that 
medicine is becoming too much of a science 
I fail 


to see why it is not possible to preserve all 
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and is losing its quality as an art. 


that is fine and helpful in the art of medi- 
cine and at the same time utilize every 
scientific aid that can be made available. 

A physician highly qualified in the art of 
medicine loses nothing by excluding guess- 
work, so far as possible, from his diagnosis. 
It is true that with the multiplicity of in- 
struments of precision and definite mechan- 
ical means of checking up the functions of 
the organs, there may be an invitation to 
physicians who seek the easiest rather than 
the best pathways, to rely too much upon 
such measures. But that is a necessary risk 
in the development of the art and science of 
medicine. 

Right-minded teachers and right-minded 
students will welcome the opportunity to 
broaden their work. As the technical meth- 
ods of checking up the functions of the body 
increase and improve, there will be a release 
of ability in the direction of solving the vast 
number of obscure problems that now con- 
front us in the field of clinical medicine. 

There is another type of physician who 
needs to give his attention to the facilities 
of. the X-ray and pathological laboratory, 
and that is the one who flatters himself that 
with his unaided senses he can fully protect 
his patient. It is this type of physician who, 
when a patient comes to him with a health 
examination report in which an X-ray ex- 
amination of the chest, for example, is 
recommended, will tell his patient that this 
is entirely unnecessary: “I have gone over 
your chest and I find no indications of any 
pathology.”’ 

A physician who makes such a statement 
is either grossly ignorant of the science of 
medicine or unduly influenced by his emo- 
tional reaction to the suggestion that an 
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X-ray examination would be a measure of 
protection in such a case. 

The foremost experts in tuberculosis work 
will freely admit that there is a limit to 
their diagnostic skill and that when their 
work is checked up by the X-ray it is not 
at all uncommon to find fairly extensive 
tuberculous processes that wholly escaped 
detection by the usual methods of physical 
diagnosis, however critically applied. 

On the other hand, it is well to keep in 
mind that an X-ray film in itself does not 
afford infallible testimony as to the pres- 
ence or absence of a tuberculous process. If 
the clinical picture is one of tuberculosis or 
suggests a fertile field for tuberculosis, the 
wise physician, in the protection of his pa- 
tient, will institute an anti-tuberculous ré- 
gime regardless of the X-ray testimony. 
The whole problem resolves itself into one 
of commonsense and a reasonable sense of 
proportion. 

It is particularly necessary in the field of 
periodic health examinations to remember 
the value of all these laboratory measures 
as insurance against the development of un- 
suspected disease. 

While the time and money available in 
any particular case will necessarily to some 
degree govern the situation, it is the duty of 
every conscientious physician who makes a 
health examination to let his patient know 
the degree of protection that is afforded by 
these laboratory measures, and not to con- 
vey the impression that a fundamental 
physical examination is fully adequate to 
exclude the possibility of latent disease. 

It comes to our attention occasionally that 
physicians actually advise their patients not 
to have an X-ray examination of the chest, 
or a Wassermann test, or an electrocardio- 
gram—forsooth, because they cannot see 
any prominent indication for such a pro- 
cedure. 

The most obvious field for these ultimate 
investigations of the human body is among 
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the supposedly well, who show no signs of 
trouble when subjected to the ordinary 
physical routine. Inasmuch as these ulti- 
mate methods of diagnosis go beyond the 
scope of the ordinary physical examination, 
they necessarily have a definite protective 
value and should be utilized as a matter of 
routine where this is possible. Certainly 
where there is any suspicion of pathology, 
the patient is entitled to know that there are 
more intensive methods of investigation 
which science has made available, and then 
the responsibility is placed upon him and not 
upon the physician if he fails to accept this 
counsel in the right spirit and declines to 
have such follow-up. 

In the campaign against cancer, em- 
phasis is being laid upon the importance of 
early diagnosis and prompt surgical atten- 
Such emphasis has long been laid in 
the campaign against tuberculosis and it is 
now becoming apparent that there is a vast 
neglected field in the so-called degenerative 
diseases, which are even slower in their de- 


tion. 


velopment than tuberculosis or cancer. 

A special X-ray examination of the heart, 
afforded as a routine measure in a periodic 
health examination and certainly in any case 
where the circulation has been questioned, 
would be a most valuable measure in this 
campaign against heart disease. 

The type of information that may be 
brought out by the more or less routine ap- 
plication of X-ray examinations of the heart 
and lungs is shown in the following table, 
exhibiting the results in an analysis of 1,542 
cases having such X-ray examinations at the 
Life [-xtension Institute: 


Per cent 
ee a nee ee 56. 
SEE IIE ci cecstincenieice. 17. 
RRsat a cic ccssccrniioninns 1. 
Aortic aneurysm .........-.------------- 0.19 
Aortic dilatation ......................-- 1. 
Aortic prominence .............-..---.-- Bi 
Healed tuberculosis .............------- 15. 

















Active tuberculosis 





Diaphragmatic adhesions .......... 
I I cic seaciniickindasniansunisenanene 0.06 
Mediastinal tumor ....................-. 0.06 
I I iach nioyninienbinesbachcdeiat 0.38 
NE, SAID ccriewinincinscnacatininene Z. 
Pleurisy ---- . 
Extensive bronchial thickening... 0.51 


In three separate groups examined, the 
ratio of healed tuberculosis ranged between 
14 and 15 per cent. The figure on active 
tuberculosis ranged between 3 and 4 per 
cent. 

Anyone familiar with the enormous dif- 
ficulty of eliciting signs of early tuberculosis 
through the ordinary physical examination, 
will appreciate the value of routine chest 
X-ray examination. 
that such routine X-ray examination be 
more generally adopted in large industrial 
establishments, facilities 
readily be provided. 

EUGENE LyMAN Fisk, M.D. 
Medical Director, Life Extension Institute. 


It is highly desirable 


where the can 





THE WRITING OF MEDICAL 
PAPERS’ 


ABSTRACT OF MAYO FOUNDATION LECTURE 
BY Morris FisHpetn, M.D., Cu1caco 


Dr. Fishbein said that the history of 
medical writing is as old as medicine itself, 
inasmuch as the first man who made an ob- 
servation he thought was important record- 
ed it. Medical men have always been inter- 
ested in literature; the first daily newspaper 
was founded by a physician and the first city 
directory was published through the stimu- 
lus of a physician. 

The first great medical journal was the 
London Lancet, instituted in 1823. Follow- 


—_— 


: 1This abstract of Dr. Fishbein’s Mayo Foundation Lecture 
: Teprinted by the permission of Dr. Fishbein and the 

Oceedines of the Staff Meetings of the Mayo Clinic (May 16, 
1928, III, No. 20, p. 149). 





EDITORIAL 









155 





ing that, in this country the Boston Medical 
and Surgical Journal was founded in 1828. 
Twenty years later Oliver Wendell Holmes 
pointed out that the medical literature of 
this country was largely copied from the 
English and that the portion which was 
original was uncouth. In his time there 
were twenty medical journals in this coun- 
try; to-day there are about 265. 

The manuscripts making the bulk of the 
content are papers prepared by physicians to 
be read before medical societies and serve 
the double purpose of education and legiti- 
mate advertising. Therefore the writing of 
medical papers goes on as a business and 
profession for the purpose of informing 
men as to what is happening and also who 
are available for certain operations. 

Dr. Fishbein said that men are anxious to 
have papers published in the good journals, 
as it is considered a sort of award of merit. 
The reasons why they fail are simple rea- 
sons. The first reason often is that the man 
has not kept in mind the nature of the pub- 
lication to which the article is to be sent. 
The first thing an author ought to do in se- 
lecting a medium for publication is to con- 
sider the nature of the medium and the re- 
lation of his article to it. 

The second reason for failure is that the 
author has been too hasty in assembling his 
material for publication. Manuscripts are 
being returned constantly because the author 
has not completed the work but has rushed 
into print with observations which are, in 
every sense of the word, preliminary re- 
ports. 

The third reason is that manuscripts pre- 
pared in the first place to be read before 
medical societies have not been re-prepared 
for publication. It is safe to say that a man- 
uscript prepared with the idea in mind of 
reading it is not fit for publication. It is 
possible for a man through personality to 
hold an audience while he digresses; the 
reader of a periodical is not likely to spend 
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time looking over anything but new material 
given in a brief form. He wants conclu- 
sions at the end and a summary, so that the 
information may be digested rapidly. 

Often material has not been assembled 
with the same systematic care that is used 
in surgical procedures. Dr. Fishbein is con- 
vinced that many physicians write papers in 
this manner: The doctor asks his secretary 
to get out so many references; he puts them 
aside and asks her to get out a certain num- 
ber of case reports in that particular field. 
These are gradually assembled and then 
some evening he tells his wife that he will 
stay home from the “movies” and get to 
work on the paper, two days before he has 
promised to have it ready. He fills in some 
references and ends with copies of the case 
records, just as the notes were taken by him 
when he saw the patient. 

There is another style, adopted by the 
man anxious to make his presentation dra- 
matic. He has heard that the reader’s in- 
terest must be captured immediately. Dr. 
Fishbein read a ludicrous example of this 
style. Another man wished to show that he 
was well read and started his paper, “After 
a search of the literature I can’t find... .” 

Probably the best rule of style to follow 
in publications is to recognize certain funda- 
mental facts in the presentation of scientific 
material. Scientific material does not de- 
mand embroidery or ornamentation; it de- 
mands, first of all, presentation of fact. The 
important factor is to get down the facts 
essential in making a decision, and it is just 
as important that all facts which have no 
bearing on the case be left out. The manner 
of excluding data in reporting postmortem 
examinations is a question of the greatest 
importance in submitting manuscript. It 
can be taken for granted that when a man 
makes a postmortem examination he will 
carefully observe all lesions and will know 
when certain observations are of signifi- 


cance. 
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The case report is the basis of all medical 
Dr. Fishbein said that the case 
report as it appeared in American medical 
literature between 1890 and 1910 was prob- 
ably the worst example of medical writing, 
It started out with a long case number, the 
initials of the patient, and so forth, and 


literature. 


these locutions came to be so common that 
one lost all interest in reading the reports 
of cases. Dr. Fishbein recommended for 
comparison the writings of Sir William Os- 
ler. The modern form of recording cases 
in clinic and hospital, as taught to many in- 
terns, is a telegraphic form. It involves 
phrases instead of sentences and the use of 
abbreviations which no one outside can in- 
terpret. In one paper “L. L. L. N. R.” was 


discovered to mean “left lower lobe no 


rales.” Any manuscript received by the 
Journal of the American Medical Associa- 
tion with a considerable number of abbre- 
Viations is returned. 

The average author who sits down to 
write thinks first of a title; the good author 
looks over the paper after it is finished and 
then puts down the title. The matter of 
titles has given pause to all, because medical 
literature depends for its permanence on its 
indexing. Indexers are not all trained to 
read the article through and are likely to 
take the titles. Titles which do not indi- 
cate the subject matter and titles which are 
too long are equally bad. It is also impor- 
tant to know the author’s name. Few medi- 
cal authors adopt a name and stick to it; it 
is difficult to place the man who one time 
writes his name with two initials and the 
next, perhaps, uses the first name and mid- 
dle initial. 

Dr. Fishbein believes that the 
phase of medical writing to-day is the use 
of medical jargon or slang. Although doc- 
tors say that they “‘cystoscoped the patient” 
he is glad that they do not yet say that they 
“microscoped a slide.” He thinks that the 
physician is likely to make .a great many 


worst 
























mistakes unless he defines the terms he is 
using. He deplores the horrible errors in 
taste represented in such statements as, “A 
surgeon may be a whiz in the abdomen but 
a bull in the china shop when it comes to the 
tonsils.” 

Another common fault is the use of fancy 
writing, employed mostly in the essay form. 

The worst offenders in medical writing 
to-day are the neurologists, according to Dr. 
Fishbein. They have worked out a lan- 
guage exclusively their own. ‘The Freud- 
ians have a vocabulary and nothing else.” 
The neurologists make use of a great num- 
ber of eponyms which may mean a great 
deal to them and which, to a certain extent, 
may be permissible in a neurologic publica- 
tion; but when they are writing for the gen- 
eral practitioner it is necessary to modify 


DR. COOLIDGE ANNOUNCES 900,000- 
VOLT CATHODE RAY TUBE 
AND PREDICTS STILL 
HIGHER VOLTAGES 


In receiving the Edison Medal from the 
American Institute of Electrical Engineers 
for his work on lamps and X-ray tubes, pre- 
sented to him February 15, 1928, Dr. W. D. 
Coolidge, of the General Electric Company, 
announced the latest product of his re- 
searches, the triple-cascade cathode ray tube 
operating on 900,000 volts and capable of 
sending out into the air a stream of elec- 
trons with a velocity of 175,000 miles per 
second. 

The new tube is a sort of three-in-one ar- 
rangement of the first tube Dr. Coolidge 
announced two years ago at the Franklin 
Institute, which operated at 300,000 volts. 
He tried building larger individual tubes but 
found limitations to the voltage which could 
be used. He then tried out the cascade ar- 
rangement, whereby the rays from one tube 
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the vocabulary. Dr. Fishbein contrasts such 


writing with Parkinson’s simple description 
of shaking palsy, which, he suggests, will 
probably stand a great deal longer. He also 
deprecates the jargon of the surgical clinic 
which involves the use of such terms as 
“acute abdomen.” 

Dr. Fishbein says that although it is prop- 
er in a monograph to give a complete résumé 
of the literature up to that time, it is pref- 
erable even then to give a résumé only back 
to the last general résumé which has been 
given well. The scheme of writing should 
be to state the premise, set forth observations 
(leaving out everything which has not a di- 
rect bearing), then give a brief summary of 
what is being added to the literature that 
was not there before. 


would be fed into another, which would 
speed them up and feed them along to still 
another, and in this way he developed the 
900,000-volt tube. 

The electrons expelled from the tube, ap- 
pearing in a ball of purplish haze, are shot 
forth at the rate of 175,000 miles per sec- 
ond, which is the fastest speed ever accel- 
erated by man. This is about 350,000 times 
faster than the speed of a bullet shot from 
an army rifle. 

Just what the use will be for these high 
speed particles obtained from the tube is 
still a problem, Dr. Coolidge says. ‘We 
will experiment with them. They should 
eventually help us to further knowledge of 
radiation laws and of the atomic nucleus. 
It is not unlikely that therapeutic, chemical, 
bactericidal and other practical uses will de- 
velop.” 

The tube is about 95 inches long and has 
three bulbs, each 12 inches in diameter. The 
window from which the electrons are 
emitted is of thin metal foil but one-ten 
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thousandth of an inch—or one-quarter that 
of an ordinary piece of writing paper—in 
thickness. This is absolutely holeproof and 
is so constructed as to withstand total 
atmospheric pressure of more than 100 
pounds, the difference between the outside 
air and the almost perfect vacuum within 
the tube. A heated tungsten filament, orig- 
inally used by Dr. Coolidge in his X-ray 
tubes, furnishes the supply of electrons. The 
glass tube is shielded with a copper tube so 
that the stream of electrons cannot strike 
the glass and cause punctures. 

“In our earlier attempts to build experi- 
mental X-ray and cathode ray tubes for 
voltages appreciably in excess of 250,000, 
we have seemed to be continually contend- 
ing with and limited by the ‘cold cathode’ 
effect,” Dr. Coolidge said. 

“More recently we have found that we can 
remove this limitation by subdividing the 
total potential difference applied to the tube 
between different pairs of tubular electrodes. 
The electrons are then given successive ac- 
celerations as they pass between successive 
pairs of electrodes. This, in effect, divides 
the tube up into sections, each of which may 
be good for as much as 300,000 volts. We 
have already successfully operated such a 
cathode-ray tube with three sections on 
900,000 volts. 

“This cascade or multisectional system 
promises to let us build vacuum discharge 
tubes for as high voltages as we can pro- 
duce. This applies as well to an X-ray tube 
as to a cathode-ray tube, as the latter may 
be converted into the former by the addition 
of a suitable target. It also applies equally 
well to a high voltage kenetron. 

“This opens a vista of alluring scientific 
possibilities. It has tantalized us for years 
to think that we could not produce in the 
laboratory just as high-speed electrons as 
the highest velocity beta rays of radium and 
just as penetrating radiations as the shortest 


wave length gamma rays from radium. Ac- 
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cording to Sir Ernest Rutherford, we need 
only a little more than twice the voltage 
which we have already employed, to produce 
X-rays as penetrating as the most penetrat- 
ing gamma rays from radium, and three mil- 
lion volts to produce as high speed beta rays, 
The intensity factor would be tremendously 
in our favor, as with twelve milliamperes of 
current we would have as many high-speed 
electrons coming from the tube as from a 
ton of radium in equilibrium with its de- 
composition products. Another factor in 
our favor would be the control which we 
would have of the output. This would be 
quite different from our position with re- 
spect to radium, in which case no physical 
or chemical agency at our command in any 
way affects either the quality or the quan- 
tity of the output. 

“We expect to find that a high voltage 
positive ray tube can be constructed along 
the general lines of the multisectional cath- 
ode-ray tube. In this case we should need, 
according to Rutherford, about eight mil- 
lion volts to produce positive rays having 
the energy of the highest velocity alpha 
rays from radium. 

“The problem of vacuum tube operation 
at very high voltages is a twofold one, as it 
involves not only the design of the tube but 
also the design of a suitable high voltage 
source. 

“It seems quite possible that it will prove 
advantageous to proceed along the lines of 
our present oil-immersed X-ray outfit, in 
which the X-ray tube is placed in the same 
container, and in the same oil, with the high 
voltage source. With such an outfit no part 
of the high tension circuit is brought out 
into the air, and the corona problem is 
therefore greatly simplified. 

“We now have transformers good for 
several million volts, even with the high ten- 
sion circuit brought out into the air, and it 
should be possible for us to go much higher 
than this if the whole high tension circuit is 


kept in the oil.” 





EDITORIAL 


COMMUNICATION 


Dr. James T. Case is investigating the re- 
actions to the use of tetraiodophenolphthal- 
ein, whether by intravenous, oral or other 
means of introduction into the body. He 
asks the readers of RapiIoLocy who have 
observed serious reactions and who have not 
already communicated them to him, to do 
so, giving as full details as they may. 

Dr. Case will appreciate this co-operation 
in the study and hopes that all who have 
such case reports to send him will do so 
immediately upon reading this notice. 

Address, Dr. James T. Case, Battle Creek 
Sanitarium, Battle Creek, Michigan. 





SECTION ON RADIOLOGY 
AMERICAN MEDICAL ASSOCIATION 


The program was one of practical value 
and was followed with deep interest by the 
considerable number of radiologists present. 

The officers elected for the ensuing year 
are: Chairman, M. J. Hubeny, M.D., of 
Chicago; Vice-chairman, Leon T. LeWald, 
M.D., of New York; Secretary (re-elected ), 
Fred M. Hodges, M.D., of Richmond, Vir- 
ginia; Delegate to House of Delegates, 
James T. Case, M.D., of Battle Creek, Mich- 
igan; Alternate Delegate, W. W. Wasson, 
M.D., of Denver, Colorado. 





AMERICAN COLLEGE OF 
RADIOLOGY 
The 1928 Convocation of the American 
College of Radiology took place at Minne- 


apolis on June 13, upon which occasion Al- 
Ired L. Gray, M.D., of Richmond, Virginia, 


took office as President. The other officers 
for the vear are as follows: President-elect, 
James T. Case, M.D., of Battle Creek, Mich- 
igan ; Vice-president, A. C. Christie, M.D., 
of Washington, D. C.; Chancellors, H. W. 
Van Allen, M.D., of Springfield, Massa- 
chusetts, and Arthur W. Erskine, M.D., of 
Cedar Rapids, Iowa. 
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To Mr. Clyde Snook was awarded the 
College Gold Medal for meritorious work 
in the field of radiology. 

Dr. Felix Sluys, of Brussels, Belgium, and 
Dr. Francis H. Williams, of Boston, Massa- 
chusetts, were elected to Honorary Fellow- 
ships. 





AMERICAN RADIUM SOCIETY 


The Annual Meeting of the American 
Radium Society was held at Minneapolis, 
June 11-12, 1928. The following are the 
newly elected officers: President, Edwin C. 
Ernst, M.D., St. Louis; President-elect, 
Harry H. Bowing, M.D., Mayo Clinic, 
Rochester, Minnesota; Vice-president, Wil- 
liam E. Costolow, M.D., Los 
Treasurer, Zoe Allison Johnston, M.D., 
Pittsburgh; Secretary, George W. Grier, 
M.D., Pittsburgh; New Executive Com- 
mittee member, Curtis F. Burnam, M.D.. 


Angeles; 


Baltimore. 





ROENTGEN-RAY SOCIETY OF CEN- 
TRAL PENNSYLVANIA 
Central 


Pennsylvania, meeting May 2, 1928, at Lan- 


The Roentgen-ray Society of 


caster, Pennsylvania, elected the following 
officers: 
President, Zoe Allison Johnston, M.D. 
First Vice-president, P. B. Mulligan, 
M.D. 
Second Vice-president, R. 
M.D. 
Secretary-Treasurer, W. E. Reiley, M.D. 
Editor, G. D. Bliss, M.D. 
R. Snedden, M.D., Chair- 
M.D. 
M.D. 


H. Furguson, 


Censors: A. 
man (1 year); A. L. 
Schumacher, 


Benson, 
(2 years); F. L. 
(3 vears). 

Evrecutive Committee: Zoe Allison John- 
ston, M.D., W. E. Reiley, M.D., G. D. 
Bliss, M.D., B. H. Jackson (2 years), 
L. E. Wurster, M.D. (1 year). 
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NEW ENGLAND ROENTGEN 
SOCIETY 


RAY 


At the annual meeting of the New Eng- 
land Roentgen Ray Society, held in Worces- 
ter on June 6, 1928, Dr. F. B. Lamb, of 
Portland, was elected President; 
Dr. A. S. MacMillan, of Boston, Vice-presi- 
dent; Dr. John D. Camp, of Boston, Sec- 
retary-Treasurer, and Dr. M. C. Sosman, of 


Maine, 


Boston, a member of the Executive Com- 
mittee. 

The Secretary reported that eight meet- 
ings had been held during the year, three at 
the Boston Medical Library, and one each 
at the University Club, the Massachusetts 
Eve and Ear Hospital, the Children’s Hos- 
pital, the Peter Bent Brigham Hospital, and 
one in Worcester, Mass. Seven new mem- 
bers were accepted during the year, and one 
member died, Dr. A. P. Merrill, of Pitts- 
field, Mass. There are one hundred and 
twenty members at present in the Society. 





INDIANA ROENTGEN SOCIETY 


The Indiana Roentgen Society met in 
The 
membership of the Society now comprises 
thirty-six roentgenologists from 
parts of the State of Indiana. The guest of 
Dr. Ernst, of St. 
Louis, President of the Radiological Society 
of North America, who gave a talk on the 
The next meet- 


Terre Haute, on May twenty-third. 
various 


honor was Edwin C. 


subject of “Malignancy.” 
ing of the Society will be in Indianapolis, in 
February, 1929. 





AYRES PHILLIP MERRILL: IN 
MEMORIAM 


The Society has lost a member in the per- 
son of Ayres Phillip Merrill, M.D., of Pitts- 
field, Massachusetts, who died on May 2, 
Dr. Mer- 
rill was formerly a member of the State 


1928, of intestinal obstruction. 
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Board of Health and of the New England 
Roentgen Ray Society, President of the 
Berkshire District Medical Society, and a 
Fellow of the American Medical Associa- 
tion. 





ALBERT M. COLE: IN 
MEMORIAM 


Dr. Albert M. Cole, 58 years old, for 
many years active in medical science in In- 
dianapolis and a pioneer in the development 
of roentgenology, died in May last. He had 
been in declining health for four years, but 
had been confined to his bed for only a 
month. 

Dr. Cole was born in Charlestown in 1870 
and received his pre-medical education there 
and at the college of liberal arts of DePauw 
University. He was graduated from the In- 
diana Medical College, now the Indiana 
University School of Medicine, in 1894, 
after which he served a year as an interne 
at the City Hospital in Indianapolis. He 
later continued his medical studies at the 
University of Pennsylvania Medical School 
and was graduated there in 1896. 

After his graduation he was associated 
with the late Dr. Herman Pink in the gen- 
He took up the 
practice of roentgenology in 1901, when this 


eral practice of medicine. 
science was in its infancy. He made notable 
contributions to the development of the X- 
ray, having published many papers and 
treatises on X-ray apparatus and _ related 
subjects. 

He was formerly Professor of Roentgen- 
ology and Dermatology at the Indiana Uni- 
versity School of Medicine and had served 
as roentgenologist at St. Vincent's, the old 
Deaconess, Methodist and City hospitals. 
He was a member of the Indiana State Med- 
ical Society, the American Medical Associa- 
tion, the American Roentgen Ray Society 
and the American College of Radiology. 
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CHICAGO'S GREATEST RADIOLOG- 
ICAL SESSION 


The committees’ plans for the Fourteenth 
Annual Meeting embrace the development 
of an excellent program and scientific ex- 
hibit. Combined with these plans, the com- 
mercial exhibit men are arranging for the 
use of a large space. The members and 
visitors will find entertainment provided for 
those who seek relaxation. 

An essential detail is that all those in at- 
tendance upon the meeting shall be com- 
fortably housed and at rates which are fair. 
Far from profiteering, the management of 
the Drake Hotel, where all the sessions and 
exhibits are to be held, have offered ‘‘a flat 
rate of three dollars per day, using the most 
desirable single and double rooms with twin 
beds and baths.” Those who are acquainted 
with the comfort and elegance of the ap- 
pointments of the hotel can appreciate in 
advance how unusually reasonable this rate 
is. Reservations should be made now, while 
there are yet rooms available. 

Write to Dr. Frank J. Ronayne, West 
Suburban Hospital, Chicago, Illinois, Chair- 
man of the Committee on Hotel Accommo- 
dations. 





EINSTELLUNG ZUR RONTGENOLOGIE. 
EINE UNTERSUCHUNG UBER _ DIE 
EINFUGUNG DER RONTGENSTRAHLEN- 
ANWENDUNG IN PRAXIs, FORSCHUNG 
UND UNTERRICHT. VON Pror. G. Hotz- 
KNECHT. Wien, 1927. Verlag Julius 
Springer, 115 Seiten. Preis 8, 60 M. 





Who is a roentgenologist and what is he? 
Restless and disconsolate, he wanders about 
the medical world in alternating moods of 
despondency and belligerency. 

Is he a man skilled in things electrical, 
who stands beside the shining switchboard 
and energizes an X-ray tube, placed in a cer- 
tain relationship to a part of the body and 
a sensitive film? Is he a man who studious- 
ly contemplates a photographic image of 
shadows, recording tissue densities, and 
whose interpretative language must confine 
itself to a soulless description of shadow 
values? Or is he an extraordinary mixture 
of anatomist, physiologist, physicist, chem- 
ist, clinician, diagnostician, pathologist, and 
therapist, a multum in parvo, a newly cre- 
ated personality, resulting from a radical 
realignment in our medical organization? 


Commodore Hollis Potter’s yacht winning third dash of twelve miles off Chicago, Aug. 21, 1926. 


(Tritune photograph) 
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If the former, then there is cause for his 
despondency. If the latter, is his belliger- 
ency justified ? 

The thorough reading of the little book 
of Professor Holzknecht’s is recommended 
as conducive to a certain emotional equa- 
nimity on the part of the despondent or bel- 
ligerent roentgenologist. There he will find 
comfort for his despondency, balm for his 
wounded spirit, and inspiration for greater 
endeavor. There he will see noted down 
what the untaught and unappreciative world 
he moves in thinks him to be, what he him- 
self believes himself to be, and what he 
really is. There he will find all the discord- 
ant viewpoints regarding his place and func- 
tion in the medical world skillfully analyzed. 
He will find that he is neither the alpha 
and omega of the art of diagnosis, nor is 
he an electrical technician, forbidden to uti- 
lize the gift of clinical medicine it is his 
privilege to possess. He will find that, when 
all is said and done, the roentgenologist is 
a pathologist, whose instruments are not the 
microtome and microscope, but the X-ray 
tube and sensitive screen or film; whose ma- 
terial is not specimens but human beings; 
whose readings are in terms of tissue densi- 
ties, and not cellular arrangements, and 
whose results are barren if not interpreted 
in the light of clinical medicine, and that 
the roentgen therapist is really a highly 
trained surgeon of a new order who utilizes 
the X-ray or radium rays instead of the 
knife and the ligature. 

Given that interpretation, his labor be- 
comes a contribution to the study and treat- 
ment of the particular case, which may vary 
in its value, significance, and importance, de- 
pending upon the contributions from other 
sources, attained by other methods, inter- 
preted by other standards. 

Not only is it necessary that the roent- 
genologist shall appreciate this, but it is 
vastly more important that the clinician shall 


grasp this viewpoint clearly. Then only 
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will the status and the function of the roent. 
genologist be definitely established, to the 
great advantage of clinical medicine, 

One who, like Holzknecht, has been at the 
birth of the science and art of roentgenol- 
ogy, has assisted at its delivery, encouraged 
its youth, and stimulated its maturity, has a 
right to speak with authority on the part 
which roentgenology now plays and should 
His words 
should be heeded, for the conditions he 


play in medicine and surgery. 


speaks of and the faults he thunders against 
are prevalent here in this day, with us in 
every community, large and small, through- 
out this wide land. Holzknecht is much 
concerned with the status and tendencies of 
roentgenology, with the skill and _prepara- 
tion of its devotees, with the methods by 
which it is being taught, and with its future 
as a specialty. He writes out of the full- 
ness of an enormous experience. 

The time is therefore ripe for just such 
an incisive, analytical, systematized, and 
logical presentation as has been embodied in 
his valuable and interesting book, because 
the present state of roentgenology is a pre- 
carious one. The ideas of the profession 
regarding roentgenology, its importance, its 
significance, its use and limitations are in- 
choate, chaotic, and unsystematized. 

In spite of having demonstrated its utility 
in diagnostic medicine and in therapeutics, 
in the face of the most searching criticism, 
roentgenology is now the subject of attack 
from another angle. The reaction to s0- 
called over-specialization, now on in some 
countries, has included this specialty in its 
attack. It has been declared that it is no 
longer a specialty and that separate chairs 
in roentgenology need not be maintained, 
but that it can be well taught as a part of 
any particular branch of medicine or sur- 
gery. This argument is backed up by 
pointing to an internist who now and then 
produces some definite valuable contribu- 
tion to roentgenological diagnosis, or to 4 
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surgical specialist who develops some roent- 
gen therapeutic application, forgetting that 
all progress along fundamental lines would 
cease at once should the roentgenologist 
pass out of existence, and that the roentgen 
internist or the roentgen gynecological or 
surgical therapist is really a roentgen spe- 
cialist in masquerade. 

How few there are who understand and 
appreciate the long road of preparation 
which the roentgenologist has to travel ere 
he can speak with authority in the varied 
and manifold applications of the X-ray! 
For the full and proper utilization of the 
X-ray there is necessary not only an enor- 
mous amount of technical knowledge, but 
an extensive general and special knowledge 
of every phase of medicine and surgery. 
The enormous literature of roentgenology 
indicates the wide extent of the field of in- 
terest of the roentgenologist. 

Let him who doubts or scoffs peruse the 
outline which the author gives of the fun- 
damental elements of science with which 
roentgenology is constantly concerned, 
either directly in its immediate practical 
utilization, or indirectly as having an im- 
portant bearing on the significance of the 
phenomena with which it is concerned. If 
he doubts the necessity of this complex and 
thorough preparation for a roentgenological 
career, let him follow the author as he in- 
dicates the enormous vistas in every direc- 
tion, still unexplored and leading to in- 
creased utilization of the X-ray as a diag- 
How il- 
logical, therefore, to believe that roentgen- 


nostic and therapeutic procedure. 


ology can be taught by one who has, so to 
speak, sprung fully armed from the head 
of medicine or surgery without rigorous 
preparation. 

In many otherwise excellent medical 
schools roentgenology is improperly and in- 
sufficiently taught. In many otherwise well 
organized and equipped hospitals, the diag- 
nostic and therapeutic benefits which may 








BOOK REVIEWS 163 


be obtained from the full utilization of the 
X-rays are not taken advantage of, because 
of a lamentable lack of appreciation of the 
value of the contribution of roentgenology 
to medicine. 

The author does not plead for any par- 
It is of no 
importance, he believes, whether X-ray lab- 
oratories are single and central, or whether 


ticular type of organization. 


they are numerous and small, filling the need 
of a particular branch or service of a large 
medical organization, but it is of vital im- 
portance that the laboratory be established 
on the proper basis, under proper supervi- 
sion of one well prepared and well grounded 
in theory and practice. All this may seem 
trite and obvious, but there is still, in this 
country as in every other, much preaching 
and teaching to be done before these truths 
are firmly established. 

There are still, for instance, skeptics who 
state that 
“Medicine made progress without roent- 


roentgenology is superfluous. 


genology,” they say, “but little has been 
That 
such a species still survives will undoubtedly 


gained by roentgenological methods.” 


be a surprise to many, but these die-hards 
never utilize the method on their own initia- 
tive. 

There are also reactionaries, who have 
been “‘brought up to believe” (a substitute 
for thinking) that roentgenology has done 
much harm because the ancient and honor- 
able methods of physical diagnosis are be- 
ing lost through disuse, by the present gen- 
eration of physicians. They believe the in- 
fluence of roentgenology to be a baneful one 
because the public, aware of its utility, often 
insists on its utilization, and thus the au- 
thority of the man of medicine is weak- 
ened. Such matters should be kept in the 
dark as secrets. 
the public for roentgenologic control is lam- 


The desire on the part of 


entable because the public is not aware of 
the fact that there are many diagnostic er- 
rors and therapeutic mistakes when X-rays 
























































are used! As if every other diagnostic and 
therapeutic method in medicine were infal- 
lible! 

On the other hand, there are those who 
accept roentgenology with resignation, as a 
necessary evil. They admit its benefits are 
greater than the harm it has done, and agree 
that utilization of the X-ray permits the rec- 
ognition of disease and its detailed study at 
an earlier stage than by other methods; 
that many diseases can be cured or improved 
only by roentgenotherapy, and that, in 
others, roentgenotherapy brings results in 
shorter time than other therapeutic methods. 
They insist, however, that it is easily 
learned, much like the test for albumin and 
sugar in the urine. It is an elementary lab- 
oratory method in which anyone can become 
proficient in a very short time. All one 
needs is to take a course with a manufac- 
turer of apparatus for a few weeks and in 
five lessons one can learn all that there is to 
be known about roentgenology. 

Finally, there are those who admit that 
the technic is difficult and that in this respect 
it is the proper business of the specialist, 
but as for the diagnosis—that is the func- 
tion of the clinician. The roentgenologist 
generally lacks medical knowledge and clin- 
ical sense. His activities are only meddle- 
some and bring complications into a medical 
organization. All that a hospital, for in- 
stance, needs is a technician to do the work. 
Anybody can read the films and make the 
diagnosis. 

Such attitudes are the expression of the 
usual reaction against any new idea which, 
ere it wins open recognition, is accepted by 
subterfuge. For on close scrutiny it is 
found that roentgenotherapy covers 75 per 
cent of the therapeutic procedure of certain 
specialties and roentgen methods of diag- 
nosis play an overwhelmingly important 
part in clinical medicine and surgery. 

Holzknecht indicates how roentgenology 
is to be taught, in order that it may assume 
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its proper place and exercise its proper func. 
tion in medical education. He has many in- 
cisive things to say to the roentgenologist in 
reference to his own work, both in practice 
and in research. If it is really truth for 
truth’s sake which inspires his activities, 
then it is important that he shall constantly 
exercise restraint in his intellectual activi- 
ties; that there be a constant questioning 
and analysis of his observations; an avoid- 
ance of hasty conclusions on insufficient 
premises, and an aiming at simplicity and 
sobriety of expression. The check of delib- 
eration must be placed upon unbridled en- 
thusiasm. Then, when the time comes for 
expression, his deductions will have ele- 
mental firmness and strength. How im- 
portant it is to understand that there is no 
finality to the study of nature’s problems! 

The search for final principles is elusive 
and apparently endless. No sooner is one 
horizon reached than another is disclosed in 
the dim distance. The conscientious worker 
knows that he is always at the gateway and 
that there is always a wide vista before him, 
still uncharted. 

The general truths expressed in this little 
book may be well applied to the study of 
progress in other fields of scientific endeav- 
or, and it should be read by all interested in 
the progress of medicine. 


I. Seru Hirscu, M.D. 
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Abstracts of a few of the valuable papers 
which compose this volume follow. 

How to make Use of the Best Elective 
Effect of Roentgen Rays in Therapeutics. 
By Dr. Hans Holfelder, Frankfort-am- 
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Main, Germany.—Roentgen ray being a 
physical drug with toxic as well as thera- 
peutic values as any other drug stuff, its 
biological reaction in the tissue is bound to 
its absorption. The absorption of roentgen 
rays is controlled only by physical, respec- 
tively optical, laws and is beyond the action 
of the metabolism of the tissues themselves. 
The toxic effect of the roentgen rays, if 
skillfully limited to the diseased organ, can 
be of the greatest therapeutic value to our 
patients, but if administered without knowl- 
edge of their toxic qualities and without 
consideration for the other tissues of the 
body, we can expect from the roentgen ray 
nothing but injury to our patients. The dis- 
tribution of the roentgen rays in the body 
tissues, coming from a sharply limited 
roentgen-ray cone, is greatly influenced by 
the so-called disturbed rays and follows cer- 
tain physical laws. In order to facilitate the 
administration of X-rays with the goal of 
the most elective effect, Dr. Holfelder has 
built his field selector with yellow colored 
patterns which show the distribution of the 
roentgen energy in different X-ray cones in 
The most 
important points to consider in order to get 
in each case the best elective effect of roent- 
gen rays are, that the administration of the 
first and strongest part of the X-ray cone 
to the diseased area itself is of the greatest 


accordance with the true facts. 


therapeutic value and that for doing so and 
for safeguarding all other tissues each case 
has to be treated individually, according to 
a carefully preconsidered plan, and that to 
make use of the strongest compression is of 
greater help to the patient than the race in 
voltages. 


Duodenal Ulcer; Cholecystitis and Gall- 
stones; Tuberculous Duodenal Ulcer.—Dr. 
James D. Wilkie, of Edinburgh, Scotland, 
reports a case in which the clinical history 
was typical of duodenal ulcer but the radio- 
logical report showed no evidence whatever. 
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The patient suffered for five years with pe- 
riodic attacks of indigestion, which came on 
regularly two and a half hours after food 
and were relieved temporarily by more food 
or baking soda or a mixture of bismuth 


and belladonna. This case when operated 
upon by a posterior gastro-enterostomy re- 
vealed very clearly the importance of a 
carefully taken clinical history and ordinary 
physical examination in coming to a correct 
diagnosis. 

Another patient, Mrs. L. C., 41, multip- 
arous, suffered from indigestion for ten 
years, the pain coming on immediately after 
food and not relieved by more food, alka- 
lies, or bismuth. Flatulence had been a 
constant trouble. She was constipated but 
not jaundiced. Laterally the pain became 
localized under the right costal margin and 
radiated back to the right shoulder. She 
had, in addition, several attacks of severe, 
sudden pain, lasting for several hours and 
leaving marked tenderness below the right 
costal margin. The cholecystogram showed 
no shadow in the gall-bladder region twelve 
hours after the intravenous administration 
of sodium tetraiodophenolphthalein. The 
abdomen was opened by a Kocher incision, 
traveling from left of the midline obliquely 
downwards and to the right, dividing the 
whole breadth of the right rectus muscle. 
The gall bladder was found to be fairly 
large, with thickened walls and numerous 


stones. No stone found in the common 
duct. Slight thickening at the head of the 


pancreas. Spleen not enlarged. The ap- 
pendix, which was free, not thickened and 
had no adhesions, was removed. Stomach 
and duodenum normal. The gall bladder 
was removed. 

In a third case, a man, 43, complained of 
loss of appetite, vomiting, and abdominal 
pain of four months’ duration. He had loss 
of weight, low gastric acidity, and general 
Father died of carcinoma of the 
Nothing found on examining the 


weakness. 
stomach. 
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abdomen. X-ray showed the stomach to be 
large and of good tone. No filling defect 
seen, but the food was leaving with diffi- 
culty. There appeared to be some defor- 
mity at the pylorus and duodenal cap. At 
operation the stomach was found to be large 
and hypertrophied but showed no evidence 
of carcinoma. The duodenum was greatly 
thickened and had a pale stippled appearance 
on the surface. On palpation it had a nod- 
ular feel and both above and below the duo- 
denum there were numerous large glands, 
some of which were white and found to be 
A posterior vertical gastro-enter- 
In this case the 
radiological diagnosis was correct and the 


caseous. 
ostomy was performed. 


clinical wrong. 


Cystocele-—Dr. J. Bright Banister, of 
London, England, reports a case of a wom- 
an 56 years of age, who had had four chil- 
dren. She had been complaining for sev- 
eral years of a bearing-down feeling and of 
a lump which appeared at the vulva when 
she walked. For the last two years she had 
had very marked bladder symptoms. At 
operation the cervix was not very abnor- 
mal, there was no great hypertrophy, nor 
any deep laceration. The author states that 
inasmuch as the patient was past the meno- 
pause, he endeavored to cure the cystocele 
by means of the interposition operation, 
i.¢., open the anterior peritoneal pouch, 
draw the uterus out and with it push up the 
bladder. Before doing this he made a longi- 
tudinal incision in the anterior vaginal wall 
and separated the vaginal mucous mem- 
brane from the bladder. 
to form a new perineum and he calls atten- 
tion to two small points in the technic em- 
ployed: In the first place, the last deep su- 
ture is made to enter at the extreme lateral 
angle of the denuded area. This suture 
passes close to the cut edge of the vaginal 
wall and picks up in its bite the tissue at the 
apex of the separation of the vagina from 


The next step was 


RADIOLOGY 








the rectum; then passes round the opposite 
wall, quite close to the cut edges, and 
emerges at the opposite lateral angle. The 
other point is the continuous suture of the 
He also calls attention to the 
fact that these deep perineal stitches must 
be tied so as not to strangle the tissues con- 
tained therein. 


vaginal wall. 


Consideration of High Blood Pressure 
Due to Small Lungs. By William Lintz.— 

Lintz draws the following conclusions 
from his study of high blood pressure: 

1. Hypertension is responsible for more 
deaths than tuberculosis and cancer com- 
bined. 

2. Heredity is 
known factor. 


the most important 

3. Hypertension is due to a spasm of the 
anteriocapillary bed, produced by the vaso- 
motor center in the medulla. 

4. Death is caused, in order of fre- 
quency, by heart failure, cerebral hemor- 
rhage, arteriosclerosis, and nephritis. 

5. Blood transfusions lower blood pres- 
sure. 

6. Polycythemia frequently exists with- 
out hypertension. 

7. Sodium chloride is not a factor in 
hypertension. 

8. Hypertension belongs to the allergic 
group of diseases. 

9. Hypertension cases stand operations 
well, hypotension cases poorly. 

10. Psychic and actual pain raise blood 
pressure decidedly in hypertension cases, 
but only negligibly in normal cases. 

11. Stable blood pressure has few symp- 
toms, labile blood pressure has many symp- 
toms. 

Ez. 
quently occur in hypertension. 

13. Prognosis of a case may be made 
from study of a hypertensive relative. 

14. Absence of axillary hair is a fre- 


Variations and long remissions fre- 
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quent finding in hypertension, especially in 
women. 

15. The endocrine glands have an im- 
portant bearing on hypertension. 

16. Hemorrhage in the brain lowers 
blood pressure. 

17. Retinal hemorrhages prognosticate 
cerebral hemorrhage. 

18. The diastolic pressure is more im- 
portant than the systolic. 

19. Hypertension does not contra-indi- 
cate the use of digitalis. 

20, Valvular lesions are not responsible 
for hypertension. 

21. Dropping blood pressure in old age 
means cardiac weakness. 

22. Spasms of the renal vessels, arterio- 
sclerosis leading to renal damage, is the 
true sequence in essential hypertension. 

23. Hypertension exists more often in 
the young than is usually believed. 

24. High altitude lowers blood pressure. 
low altitude raises it. 

25. Alcohol lowers blood pressure. 

26. Smoking is injurious in hyperten- 
sion. 

27. Syphilis is no factor in hyperten- 
sion. 

28. The height of blood pressure alone 
is no criterion as to the severity of the dis- 
ease. 

29. Calcium iodide in 60-grain doses 
t.i.d. p.c. was found beneficial in asthma and 
in hypertension. 

Lintz draws attention to the fact that in 
very many patients with essential hyperten- 
sion, especially in females, he has found the 
lungs smaller than usual. Whether the 
lungs are the result or cause of the hyper- 
tension it is impossible to say. Increased 
weight is common in hypertension. The 
author wonders if the small lungs may be 
at least partly accounted for by the high 
diaphragm resulting from the increased 
abdominal fat. 
many cases following reduction in weight 


Does the improvement in 
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lie in the improvement of diaphragmatic 
respiration and consequently more efficient 
oxygenation? To the neuropathic, endo- 
crinopathic, and basopathic inferiority of 
the essential hypertension subject Lintz 
adds also this pulmopathic inferiority. 

His conclusions were drawn from roent- 


genologic study of 100 patients 


Diagnosis and Treatment of Ulcers of 
the Lesser Curvature of the Stomach.—Dr. 
H. W. Carson, of England, states that 
chronic ulcer of the stomach, as it is most 
frequently seen by the surgeon, is confined 
to a small area of the stomach wall, occur- 
ring at or near the pylorus and along the 
lesser curvature. There is so far no gen- 
erally accepted explanation of the causation 
of gastric ulcers. The tendency to recur- 
rence after excision of an ulcer of the lesser 
curvature is a point in favor of the sugges- 
tion that the ulcer is not purely a local hap- 
pening. Two types of ulcers are commonly 
seen. The usual one is a sharply cut ulcer 
with much induration, which has a tendency 
to penetrate through the stomach wall, but 
does not perforate into the peritoneal cav- 
ity because it causes a protective thickening 
of the gastrohepatic omentum which it seals 
off. Later on, the base of the ulcer may be- 
come adherent to the liver or pancreas. The 
other type of ulcer extends superficially 
rather than deeply and tends to involve the 
posterior surface and sometimes the anteri- 
or surface of the stomach. Both these may 
give rise to the hour-glass stomach, a com- 
plication due to scar-tissue contraction. Ul- 
cers may be multiple. Ulcers of the lesser 
curvature occur more often in men than in 
women during the 45 to 55 year period. 
The history is rarely less than two years 
The most 
important symptom is pain, situated high up 
in the epigastric angle and sometimes even 
retrosternally, which comes on about one 
and a half hours after food and is practi- 


and generally more than five. 
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cally never relieved by taking food. At first 
the pain is intermittent but the intervals be- 
come shorter and finally it is more or less 
constant. It is at this stage that a typical 
pain occurs about the level of the twelfth 
dorsal and the first lumbar vertebre. The 
next prominent symptom is vomiting, of 
the irritation type, which is small in amount 
and consists of mucus and saliva. The 
third most constant symptom is loss of 
weight. Hematemesis is not at all uncom- 
mon. The appetite is good but the patient 
dare not satisfy his hunger because of the 
pain. 

The diagnosis is confirmed by a chemical 
investigation of the stomach contents be- 
fore and after a test meal and X-ray ex- 
amination after a barium meal, the latter 
being the more valuable. In this way, not 
only can the exact position of the ulcer be 
determined, but its degree of fixation, its 
attachment to the liver or pancreas, and the 
presence of such a complication as hour- 
glass stomach are plainly shown. The exact 
position of the ulcer is important, as it has 
a direct bearing upon treatment. Examina- 
tion of the abdomen does not give much 
assistance, as the ulcer is high up and ad- 
herent. There are two complications of 
lesser curvature ulcers—hemorrhage and 
hour-glass stomach. He sums up his views 
on treatment as follows: 

(1) 
operation where the pylorus is unaffected. 

(2) 


often followed by recurrence and should not 


Gastrojejunostomy is not a curative 
Excision by knife or cautery is 


be done. 

(3) 
gives a fair measure of success, but may be 
more difficult to do and more trying to the 
patient. It should be confined to small non- 
adherent ulcers. 

(4) Sleeve resection is a good opera- 
tion, but practicable in only a small propor- 


Excision with gastrojejunostomy 


tion of cases. 


(5) 


An ulcer eroding the liver or pan- 
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creas should, if possible, be treated by par- 
tial gastrectomy. 

(6) Jejunostomy or duodenal feeding 
may prove to be a valuable method of treat. 
ing ulcers so high on the lesser curvature 
that direct attack is technically impossible. 


Pneumo-radiography of the Kidney, By 
H. Schilling.—Schilling describes Rosen- 
stein’s technic for pneumo-radiography of 
the kidney as follows: 

“The patient is placed in the kidney po- 
sition. Just below the twelfth rib and at the 
outer edge of the lumbar muscles there js 
inserted an ordinary record-needle to the 
depth of 4 to 6 cm., according to the thick- 
ness of the covering in a direction posterior 
anteriorly, with a slight direction upwards 
and medially.” The position of the twelfth 
rib may be determined by X-rays. The 
point of the needle should be in the fat- 
capsule. There should be no bleeding nor 
should the needle make too large respiratory 
excursions. In the latter case the point of 
the needle is probably in the kidney. 

Oxygen is injected by means of a 100- 
cm. syringe with an easy running piston. 
Resistance should be trifling. From 400 to 
600 c.c. of oxygen are injected, whereupon 
there appears a marked tympanism in the 
lumbar region, and there should be no pain. 

After the injection the patient is placed 
in the sitting position in order that the gas 
may rise around the upper end and the or- 
gans be X-rayed immediately afterward. 

3y turning the patient in front of the 
screen the kidney can be viewed from vari- 
Its form, size, and situation are 
Pneumo-radiography en- 
Some few cases of tem- 


ous sides. 
distinctly visible. 
tails small risk. 
porary embolism have been reported. 

Inflammatory renal conditions, pyone- 
phrosis, and tuberculosis constitute contra- 
indications, as in these diseases there might 
be danger of perforation. 
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Cases in which this method may be em- 
ployed to advantage include: (1) Renal tu- 
mors; (2) cases wherein it is desired to as- 
certain the relation of the kidney to another 
tumor; (3) kidney dystopia; (4) cases 
wherein stone appears more clearly than in 
an ordinary film or in pyelography; (5) ad- 
hesions; (6) cases wherein the suprarenal 
gland is often clearly shown. 

Demonstrations of pneumo-radiograms in 
different conditions are given. 








GRENZEN DES NORMALEN UND ANFANGE 
DES PATHOLOGISCHEN IM RONTGEN- 
BILDE. By ALBAN Kouter, M.D. 
Pages, 568; illustrations, 324. Georg | 
Thieme, Leipzig, 1928. Price, 36 M.; | 

| 


| 


38 M., bound. 








This is the fifth edition of a very popular 
book. It deals extensively with early pa- 
thology and in many cases fortifies half- 
tones with schematic drawings, elucidating 
what otherwise might be obscure. While its 


ABSTRACTS OF CURRENT LITERATURE 






169 


scope is comprehensive, particular attention 
is given to the osseous system. This 
should prove especially valuable to one en- 
gaged in work into which industrial liabili- 
ties and compensation enter. The volume 


can be recommended for general use. 





RONTGENDIAGNOSTIK DER ERKRANK- 
UNGEN INNERER ORGANE IN TABEL- 
; LENFORM. By EMMERICH MarkKo- | 
| vits. Pages 193; illustrations 390. | 
| Georg Thieme, Leipzig, 1928. Price, 
| 13.50 M.; 15.50 M., bound. 





The author has attempted to tabulate the 
different diseases of the heart, lungs, gas- 
tro-intestinal tract, urinary tract, pancreas, 
and spleen in a concise, clear manner. He 
has covered the salient points of the differ- 
ential diagnosis, clarifying points of confu- 
sion. The tabulated scheme of presentation, 
as well as the schematic illustrations, makes 
the work valuable. 
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Tumor of Undetermined Origin in the 
Liver. Haynes Harold Fellows, Ralph G., 
Stillman, and J. Campbell Howard. Am. 
Jour. Roentgenol. and Rad. Ther., Septem. 
ber, 1927, XVIII, 246. 

A case is reported of a man, aged sixty- 
three, who had a luetic infection of twenty 
years’ duration, and who was radiated for a 
stomach complaint shortly before death and 
subsequent autopsy. The X-ray examination 
showed a probable carcinoma of the pyloric 
end of the stomach and a large calcified mass 
in the right lobe of the liver, the mass being 
six by four inches in size. While the clinical 
evidence suggested that the mass might be a 
large gumma, the pathological findings favored 
a large calcified infarct due to syphilitic in- 
volvement of the vessels. The mass consisted 
of a calcareous shell about one centimeter 
thick, which contained a homogeneous, gray- 
ish, firm material which on microscopic study 
proved to be only hyaline material without 
nuclei. No positive diagnosis as to the etiology 
of the tumor could be arrived at, even after 
the autopsy examination. 

J. E. Hasse, M.D. 


The Choice of the Treatment in Gyne- 
cological Cases. Henri Hirsch. Strahlen- 
therapie, 1927, XXVI, 691. 

Uterine hemorrhage may be treated symp- 
tomatically (drugs, irradiation of spleen, liver, 
hypophysis) with hormones, surgically, or by 
radiotherapy (temporary or permanent steril- 
ization). In the author’s opinion, radiation 
represents the ideal method. He has given a 
full sterilization dose in 72 cases of uterine 
fibroid and in 45 cases of atypical bleeding, 
during the last three years. Of the fibroid 
patients, seven were between thirty and forty 
years of age, forty-six between forty and fifty 
years, and nineteen were over fifty years of 
age. Of the cases of bleeding due to some 
ovarian dysfunction, four were between thirty 
and forty, twenty-two between forty and fifty, 
and nineteen over fifty years of age. Even in 
neurotic patients the symptoms accompanying 
the climacteric were not severe but often 
seemed to be less than usual following surgery 




















or any other method of treatment. The ma- 
jority of the cases could be carefully followed 
and the end-results were excellent. 


E. A. Poute, M.D. 


Results of the Radiation Therapy of 
Uterine Carcinoma. Erwin H. Zweifel. 
Strahlentherapie, 1927, XXVI, 675. 

The author publishes in this article, in con- 
densed form, a study of the statistics regard- 
ing the value of radiation in the treatment of 
uterine malignancy. His standpoint is opti- 
mistic, and he hopes for further improvement 
in technic and results. For the tabulated 
figures, the reader is referred to the original. 


E. A. Poute, M.D. 


Post-pneumonic Interlobar Empyema. 
George W. Norris and David R. Bowen. 
Atlantic Med. Jour., February, 1928, p. 283. 

Empyema frequently begins as a small lo- 
calized focus between the lobes of the lung, 
occurring in from 2 to 5 per cent of all pneu- 
monias. It is often difficult to diagnose and 
more difficult to locate. X-ray examination is 
necessary for localization in the early stages. 
It is necessary to study the patient in two or 
more planes, one of which must be horizon- 
tal. A special technic is described for han- 
dling bed-fast patients. 


W. Warner WarKINs, M.D. 





Teratoma of the Testicle: Diagnosis and 
Treatment. Edward J. Kilfoy. Calif. and 
Western Med., February, 1928, p. 211. 

After going into the diagnosis well the 
author says that prognosis depends upon a 
correct diagnosis of every testicular enlarge- 
ment. If the tumor be strictly teratoma and 
the operation be done very early, followed by 
X-ray or radium and sometimes both, the 
Prognosis will be much more favorable. 

Some authors advise X-ray pre-operatively, 
but this author has not used it in the series of 
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cases reported, for he says that if the tumor 
is so large as to need pre-operative treatment 
with the X-ray, there is no need of operating. 
It has long been known that the more em- 
bryonic the type of tumor the better it re- 
sponds to the X-ray therapy. If this holds 
true, then, in cases of true teratoma, the X-ray 
is of great value, and is indicated in heavy 
and repeated doses, especially during the first 
year after operation. During the first year 
the patient should report every three months 
for a check-up, and during the next five years 
every six months for a check-up, examination, 
and additional X-ray therapy if necessary. 


F. B. SHELDON, M.D. 


Regarding the Specific Effect of Roentgen 
Rays. G. Politzer. Strahlentherapie, 1927, 
XXVII, 533. 

The author discusses the literature regard- 
ing a specific effect of roentgen rays. His 
own investigations lead him to the conclusion 
that, according to the present status of science, 
a specific effect of roentgen rays must be as- 
sumed. 

E. A. Poute, M.D. 


Endothelial Myeloma (Ewing’s Tumor). 
Leslie K. Sycamore and George W. Holmes. 
Am. Jour. Roentgenol. and Rad. Ther., Sep- 
tember, 1927, XVIII, 223. 

The authors report the case of a man of 
twenty-two whose onset symptoms were pain- 
less swelling of the left forearm associated 
with a dry cough. The case responded tempo- 
rarily to roentgen treatments. The changes 
noted in the left ulna, the location of the pri- 
mary tumor, showed almost complete disap- 
pearance, while the metastatic nodules in the 
lungs also decreased considerably. The out- 
come resulted fatally eighteen months after 
onset of the initial symptoms. The marked 
response of the tumor to radiation, the atypical 
pathological findings, and the suggestive bony 
changes seen in the left ulna prior to radiation, 
justified a final diagnosis of Ewing’s tumor in 
the writers’ opinion. 
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A summarized table of differential points, 
clinical and roentgenological, for differentiat- 
ing Ewing’s tumor, osteogenic sarcoma, and 
chronic osteomyelitis, is a helpful feature of 
the article. 

J. E. Hasse, M.D. 


The Pathology and Pathogenesis of Legg- 
Calvé-Perthes’ Disease (Osteochondritis 
Juvenilis Deformans Coxe). A. P. Zeman- 
sky. Am. Jour. Surg., February, 1928, IV, 
169. 

In the case reported the head of the femur 
was entirely removed and the specimen studied 
both macroscopically and microscopically. 
The findings in brief are: (1) Extensive sub- 
chondral necrosis of bone and marrow; (2) 
Complete destruction of the epiphyseal line; 
(3) Fragments of dead bone surrounded by 
richly vascular granulation tissue containing 
many multinucleated giant cells; (4) Fibrous 
tissue replacement of necrotic areas; (5) Os- 
teoid tissue formation with fibrous tissue and 
some pre-existing bone lamellz; (6) Dilated 
blood vessels in the under surface of the carti- 
lage. 

The author briefly analyzes 11 cases from 
the literature. He discusses the various pro- 
cesses held accountable for Perthes’ disease, 
with an evaluation of these from his patholog- 
ical studies. 

He considers that the theory of vascular 
disturbance of the femoral epiphysis from 
trauma most nearly explains the pathogenesis 
of the disease. 

H. P. Dous, M.D. 


Cystography as an Aid to the Diagnosis 
of Pelvic Lesions in the Female. Samuel A. 
Robins. Am. Jour. Roentgenol. and Rad. 
Ther., December, 1927, XVIII, 546. 

The author advocates the use of the cysto- 
gram as an aid in the diagnosis of pelvic le- 
sions in the female, particularly in obese or 
unmarried women where a satisfactory bi- 
manual examination may not be possible. The 
technic is simple, the patient being first given 
a cathartic and cleansing enema, and the in- 
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jection of the warmed sodium iodide, 3.5 per 
cent, being administered after first making 
sure that the bladder is empty. Films are 
made before injection of the opaque solution, 
after filling the bladder, and with the bladder 
partially emptied. Rather characteristic de- 
formities in bladder outline were noted in 
uterine fibroids, cysts, broad ligament tumors, 
adhesions, pelvic malignancies, pelvic abscess, 
hydrosalpinx, pregnancies, and ascites. 


J. E. Hasse, M.D. 


Quantitative Measurements in the Visible 
and Ultra-violet Absorption Spectrum of the 
Blood and its Components, Plasma and Se- 
rum. Rud. Suhrmann and Werner Kollath. 
Strahlentherapie, 1927, XX VII, 572. 

The absorption of light in the blood follows 
3eer’s law. J = J,10-e¢4, In this formula J, 
is the intensity of the entering light, J the in- 
tensity of the transmitted light, e the extinc- 
tion coefficient, c the concentration, and d the 
height of the liquid column. It appears that 
for c equal to 0.001 to 0.005 (undiluted blood 
has c equal to 1), this law held true, or, in 
other words, e was dependent only upon the 
wave length. A photo-electric method was 
used in the absorption studies on plasma and 
serum for a range from 4,358 to 2,345 Ang- 
stroms. For a concentration from c equal to 
0.04 to 0.005 Beer’s law was confirmed. This 
offers the possibility of analyzing serum in 
normal and pathological cases. The extinc- 
tion coefficients can be calculated from such 
measurements. They agreed satisfactorily for 
two different persons. Beginning with 3,000 
Angstroms, plasma absorbs more than serum. 
This is probably due to the presence of fibrino- 
gen and the blood platelets. 

E. A. Poute, M.D. 


Annular Shadows. Arnold S. Anderson. 
Journal-Lancet, April 1, 1928, p. 148. 

This author reviews the articles of Murray, 
Sampson and Heise and Brown, Amberson, 
Dunham and Norton, P. K. Brown, Casellas, 
on the interpretation of annular shadows as 
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shown by radiographs of the lungs. He also 
cites a case in which an annular shadow dis- 
appeared, reappeared, and disappeared again 
within a period of three months. The be- 
havior of this shadow would seem most to 
suggest the condition described by Amberson 
of a simple subacute pleurisy. 


W. WarNeER Watkins, M.D. 


The Pathogenic Colon: Recent Studies. 
J. W. Draper and R. K. Johnson. Am. Jour. 
Surg., January, 1928, IV, 1. 

In this excellent article the embryology of 
the colon is first discussed, together with 
morphological variations. There is also a de- 
scription of the physiology of the colon. The 
pathological anatomy and bacteriology are 
then discussed. There is also a statement of 
the clinical findings together with the methods 
of making a clinical diagnosis. 

A considerable amount of space is devoted 
to roentgenologic diagnosis. The authors dis- 
cuss motility of the ingested meal but believe 
that the enema is very important in determin- 
ing the exact morphology of the colon. Spasm 
of various parts of the colon is also considered 
at some length. Megacolon and _ Hirsch- 
sprung’s disease are described as being prob- 
ably of congenital origin. 

The authors also take up the various kinds 
of treatment for these conditions and give a 
number of case reports. 

H. P. Dous, M.D. 


Regarding the Usefulness of Characteris- 
tic Radiation from Metals (Homogeneous 
Rays) in Superficial Therapy. O. Gaertner 
and G. H. Kloevekorn. Strahlentherapie, 
1927, XXVII, 597. 

The characteristic rays of a number of met- 
als (copper, molybdenum, and tungsten) were 
analyzed from the viewpoint of their applica- 
tion in superficial therapy. The authors 
found, for instance, that, after using a copper 
anticathode, a definite erythema appears fol- 
lowing exposure with 380 R (40 K.V., 5 ma., 
23 cm. F.S.D., 4% min.). They conclude 
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that characteristic rays may well be used in 
superficial therapy with ultra-soft rays. The 
former are fairly homogeneous, extending 
through a half value layer in water from 0.14 
mm. to 8 mm. 

E. A. Poute, M.D. 





Kienbock’s Disease: Report of Case. F. 
W. Van Valkenburg. Minn. Med., March, 
1928, p. 181. 

A chronic progressive osteitis of the semi- 
lunar bone, classified according to etiology as 
(1) anatomical, (2) occupational, (3) trau- 
matic. It usually requires from six to eight 
months to develop, and, when well advanced, 
shows tenderness over the semilunar bone. 
limitation of motion, swelling of the wrist, 
localized pain. X-ray is negative in the early 
stages; later, the bone shows as whiter and 
more dense, with loss of detail. Eventually 
there is fragmentation and shrinkage of the 
bone. The condition must be differentiated 
from tuberculosis, chronic arthritis, and lues. 


W. WarNER Watkins, M.D. 





Roentgenological Aspects of Intussuscep- 
tion. Howard E. Ashbury. Am. Jour. 
Roentgenol. and Rad. Ther., December, 
1927, XVIII, 536. 

Intussusception commonly occurs in infancy 
and childhood, although it may affect elderly 
persons. The common location is ileocecal or 
colic. The mechanism is that of active tetanic 
contraction of a circumscribed portion of in- 
testine, the bowel below being drawn up over 
it by the longitudinal muscle fibers. The ex- 
citing cause is frequently not found, although 
Meckel’s diverticulum, tumors, trauma, and 
excessive purgation are possible causes. The 
clinical diagnosis of the acute case is usually 
obvious, whereas, in the chronic, the findings 
are less definite, and it is in this type of case 
that the writer recommends roentgen exami- 
nation by the opaque meal and enema. 

A child of six was referred for X-ray study 
because of recurring colicky attacks of ab- 
dominal pain over a period of two weeks. 
Physical examination during a paroxysm re- 
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vealed a tumor in the right upper quadrant. 
The X-ray film made twenty-four hours after 
the ingestion of the barium meal showed what 
appeared to be an undescended cecum, and 
the hepatic flexure and_ transverse 
showed an unusually broad lumen, with a 
broad central cylindrical filling defect extend- 
ing across to the splenic flexure, where there 
was practically no barium. The following 
day, after a cleansing enema, a barium enema 
was administered, which flowed freely and 
without filling defects being seen until it 
reached the ascending colon, where a concavity 


colon 


in the cecum was noted (the intussusception 
was apparently a loose one which had been 
reduced by the enema). Operation a month 
later revealed a tumor in the sigmoid, which, 
on incision, proved to be a chronic intussus- 
ception. A tumor in the region of the cecum, 
removed at a second operation and studied 
microscopically, revealed the presence of a 


lymphosarcoma. The child was in apparent 


good health a year and a half later. 


J. E. Hasse, M.D. 


Clinical Evidence of Thyrotoxic Control 
after Radium Therapy. R. E. Loucks. Am. 
Jour. Roentgenol. and Rad. Ther., Decem- 
ber, 1927, XVIII, 509. 

Following radium therapy in thyrotoxicosis 
some patients may show marked improvement 
in subjective and objective symptoms in a few 
weeks, although eight to ten months may be 
required to effect a marked decrease in the 
size of the gland. In other cases, where treat- 
ment is given during a remission, the size of 
the gland may decrease prior to the disappear- 
ance of toxic symptoms; this sequence was 
especially noted in longstanding toxic adenoma 
cases. 

The tremor is one of the first symptoms to 
subside after radium therapy, improvement be- 
ing noted in six weeks and complete disap- 
pearance in about four months. 

Weight-loss may continue for a short time 
following radium therapy but usually weight- 
gain occurs after two months. 

Reduction in size of a cystic adenoma is, 
of course, slower than in simple hyperplasia. 
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Exophthalmos, if of less than two years’ 
duration, may decrease or even disappear as 
the result of treatment. 

High pulse pressure, associated with a high 
systolic pressure, is reduced in two to three 
months. An apex beat of 140 before treat- 
ment should be 100 six months after treat- 
ment and near normal at the end of a year, 
Comparative X-ray studies of the heart should 
show a decrease in size at the end of three 
months, particularly in persons under forty- 
five years of age. 

The metabolic rate is frequently near nor- 
mal at the end of six months, although cases 
with a very high metabolic rate may require a 
year to return to normal. 

These clinical evidences of thyrotoxic con- 
trol are based on a series of 400 cases treated 
with radium by the author. 

J. E. Hasse, M.D. 


Pneumography by Lipiodol: Its Present 
Uses and Limitation. D. Campbell Smyth 
and Le Roy A. Schall. Boston Med. and 
Surg. Jour., Nov. 17, 1927, CXCVII, 801. 

At the Thoracic Clinic of the Massachu- 
setts General Hospital but a very small per- 
centage of lungs showing bronchiectasis 
could be detected in postmortem cases, while 
by the different methods of pneumography 
this percentage seemed to be clinically very 
much higher. The discrepancy between clini- 
cal impressions and objective postmortem ex- 
amination led the authors to investigate the 
value of pneumography, especially as it was 
used with the bronchoscopic method. The 
lungs of dogs, alive and dead, were injected 
through the bronchoscope, and by injecting a 
terminal bronchus a picture simulating rather 
closely lung abscesses or bronchiectases could 
be produced by the appearance of drowned 
lung. 

In the experience of this Thoracic Clinic 
true lung abscesses very frequently do not be- 
come filled with a contrast medium and usually 
can be shown only by exclusion—by mapping 
out a normal lung about them with lipiodol. 
The reason for this, the authors assume, 1s 
that lung abscesses are not empty cavities but 
are usually filled with secretion and only 
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draining out their overflow, the outlet being 
in many cases far removed from the bronchus 


explored by the bronchoscope. 

From their experiences the authors conclude 
that simplified methods of using lipiodol are 
not of real diagnostic aid in obscure lung con- 
ditions. They regard thorough cleaning of the 
bronchial tree as a preliminary essential. 
Their best results so far have been obtained by 
placing the lipiodol in the bronchus of the af- 
fected lung at a location favoring its flow by 
gravity into the pathological area, this flow be- 
ing helped along by change of posture of the 
patient. Bismuth subcarbonate powder is su- 
perior to lipiodol in certain lung conditions, 
notably in stenosis of the bronchus due to any 
cause and in cases of foreign body. Lipiodol 
swallowed by mouth seems useful in the diag- 
nosis of tracheo-bronchial fistula. 

(If the abstractor remembers aright, the 
possibility of drowned lung simulating lung 
abscess was pointed out previously by Sicard 
and Forestier in one of their original papers. 
He cannot join the authors in their reluctant 
evaluation of this contrast medium. In his own 
experience it has proved to be very valuable, 
if due precautions are taken. A mistake in 
the differential diagnosis of drowned lung, 
lung abscess, and bronchiectasis should not 
occur. ) 

Hans A. Jarre, M.D. 


Uterine Cancer: Is the Outlook Better 
for the Patient? William P. Healy. Med. 
Jour. and Rec., Jan. 4, 1928, p. 21. 

From a statistical and pathological stand- 
point, radiotherapy is the treatment of choice 
in all cases of carcinoma of the cervix. Jane- 
Way’s statistics of 1919 are typical; of 5,000 
cases collected, only 34.2 per cent were oper- 
able, leaving 66 per cent for whom surgery 
had nothing to offer. Of the patients operated 
on, there was a primary mortality of 18.2 per 
cent, and of those who survived only 21 per 
cent passed the five-year period. Pathological- 
ly, carcinoma of the cervix, tending to remain 
localized and being radiosensitive, offers an 
excellent opportunity for radiotherapy, and 
results have proven that this is the method 


of choice. The plan of treatment in individ- 
ual cases is usually to apply radium in three 
different ways: (1) by the use of vaginal ap- 
plicators of different types; (2) by capsules in 
the cervical and uterine canals, and (3) by 
The 
whole pelvis is then exposed to four high 
voltage X-ray treatments. In a group of 117 
cases treated in 1922, there were 14 early or 
favorable cases of whom 9, or 64.3 per cent, 
are alive; 21 borderline cases, 8 of whom (38 
per cent) are alive; 82 advanced cases, of 
whom 13 (15.8 per cent) have now passed 
five years. These results were obtained with- 
out mortality from treatment: 
the entire group show a net salvage of 25.6 
per cent, which is better than the average of 
surgical results on the operable group. 


burying gold filtered seeds in the lesion. 


The results on 


W. W. Watkins, M.D. 


The Treatment of Newgrowths of the 
Skin. H. J. Templeton. Northwest Med., 
March, 1928, p. 138. 

Cancer publicity is causing many patients to 
seek medical advice regarding skin lesions; 
some of these are important; others require 
At the 
University of California infirmary, warts are 
usually removed by electrodesiccation. In the 
author’s private practice, he usually uses a 10 


removal only for cosmetic reasons. 


mgm. half-strength radium plaque filtered 


through rubber dam for two hours. <Angio- 
mas are best dealt with in infancy; for very 
small lesions carbon dioxide snow may be 
used; if larger than a split pea, radium is 
preferable—the beta rays in small lesions and 
the gamma rays in larger ones. Moles may 
be removed by snow, if small; if larger, elec- 
trodesiccation is preferred. The shiny black 
mole should be left alone unless it shows signs 
ot growth, when it must be destroyed radi- 
cally. Keratoses respond to the actual cau- 
tery, or to a half-strength radium plaque for 
from fifteen to thirty minutes through rub- 
ber dam. 
ated, can be cured by the radium plaque, half- 
strength, forty-five to 
through rubber dam; when they are larger, 


Basal cell epithelioma, if non-ulcer- 


for sixty minutes 
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use electrodesiccation followed by two and a 
half skin units of X-ray. 


W. Warner Watkins, M.D. 


Roentgenography of the Spine. James F. 
Brailsford. Am. Jour. Roentgenol. and Rad. 
Ther., August, 1927, XVIII, 124. 

The author cites three cases, with roentgen- 
ograms accompanying them of spine pathology, 
wherein the diagnosis was completely missed 
until careful lateral roentgenograms had been 
made. The first case was one of a bullet lodged 
within the spinal canal in its lower cervical 
portion, which had been previously X-rayed 
and twice unsuccessfully operated on, because 
X-ray examination not including a lateral film 
indicated the position of the foreign body to 
be anterior to the vertebral bodies. The sec- 
ond case was one of a marked spondylolisthesis 
with the inferior surface of the fifth lumbar 
vertebra opposed to the anterior surface of the 
first sacral body. The condition had gone un- 
recognized despite previous X-ray study until 
re-examination by lateral films was made. The 
third case described was one of abdominal 
aneurysm, in which the clinical suspicion was 
that of carcinoma of the splenic flexure, but 
lateral roentgenograms of the lumbar spine 
showed typical “scallop” defects of the an- 
terior surfaces of the vertebral bodies. 


J. E. Hasse, M.D. 


Regarding the Treatment of Skin Diseases 
with Bucky’s Borderline Rays. Herbert 
Fuhs. Strahlentherapie, 1927, XXVI, 657. 

This is a preliminary report of the author’s 
study of the therapeutic value of roentgen 
rays of long wave length as suggested by 
Bucky. Following a brief discussion of the 
literature on the subject, the apparatus used 
is described ; it does not differ from the similar 
machine in this country. The tube has the 
well known Lindemann window consisting of 
glass of low atomic weight. A potential of 
9 K.V. is recommended as the “optimum” of 
high tension. At 10 cm. F.S.D., 10 ma., no 
filter, 4 to 8 minutes exposure caused a mild 
erythema, appearing a few days after the ex- 
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posure. Although no bad effects were ob- 
served within six months following the appli- 
cation of higher doses (10 to 30 minutes), 
this time is considered too short an interval 
to permit definite conclusions. Even 2 E.D,, 
with radiation produced at from 6 to 9 K.V., 
did not lead to epilation. The E.D. is, how- 
ever, a very flexible unit, particularly when 
using these long waves. As preliminary prac- 
tical conclusions, the tabulation of the thera- 
peutic results is given, as follows: Very good 
results—tuberculosis verrucosa, erythema in- 
duratum (exulceratum), hidrosadenitis axil- 
lar, lichen chronicus Vidal, mycosis fungoides, 
basal cell carcinoma; good results—sycosis 
parasitaria profunda, sycosis coccogenes, ble- 
pharitis, scrofuloderm, paronychia, eczema 
chronicum madidans (crustosum et equamos- 
um), pemphigus vulgaris benignus, lympho- 
granulomatosis cutis, psoriasis vulgaris, chief- 
ly capillitii; unsatisfactory results—lupus vul- 
garis, papulonekrotische tuberkulide, acne 
vulgaris indurata, rosacea, nail dystrophia, 
pruritus essentialis cutaneus, lichen ruber 
planus, pemphigus vegetans, verruce plane 
et vulgares, clavi, keloid, nevus flammeus, 
cornifying squamous cell carcinoma, Paget's 
disease. 
E. A. Poute, M.D. 


Clinical Remarks on the Use of Surgical 
Diathermy for Malignant Tumors in the 
Anterior Air Passages. Prof. E. Schmiege- 
low. The Laryngoscope, December, 1927, 
XXXVII, 851. 

In this communication the author states that 
few methods of treatment have impressed 
him so much as surgical diathermia. He con- 
siders (1) tumors above the larynx and (2) 
tumors in and about the larynx. 

(1) In malignancies of the nose and upper 
jaw, electrocoagulation is superior to ordi- 
nary surgical procedures. This is especially 
the case with tumors not extending outside 
the jaw, as a successive destruction and ex- 
tirpation of the tumor by means of electro- 
coagulation eliminates every possibility of a 
contagious and metastatic spreading of the 
disease, and thereby prevents recidivation. 
Even in very extensive growths it is sur- 





















)- 
is 
F 
1 








prising how little the patients react even to 
very lengthy and energetic treatment with 
diathermia. Chloroform anesthesia must be 
used, as ether is dangerous on account of 
ignition. | Cosmetic considerations should 
never have any influence upon the extent of 
the operation. 

Electrocoagulation is superior to surgery in 
that the lymphoid vessels are closed and there 
is much less danger of metastatic infection. 
It is questionable if electrocoagulation is su- 
perior to large doses of radium in cancer of 
the nasopharyngeal cavities. Electrocoagula- 
tion has been successfully used in buccal carci- 
noma, and is superior to radium or X-rays. 

(2) In many electrocoagulation treatments 
of malignancies of the larynx the author has 
never yet seen any serious reactions, followed 
by stenosis of the larynx, or any necrosis of 
the cartilage. In cases of very extensive can- 
cer of the larynx in individuals who are un- 
suitable for operation on account of corpu- 
lency, short neck, weak heart, or other causes, 
he believes that electrocoagulation gives better 
results than the knife. It ought also to be em- 
ployed in the case of patients who object to 
operation on account of the immediate risk. 


BERTRAM C. CusHuway, M.D. 


Bone Metastasis in Thyroid Tumors: 
Early Diagnosis and Radiotherapy. S. Gins- 
burg. Am. Jour. Roentgenol. and Rad. 
Ther., September, 1927, XVIII, 203. 

This article has apparently been written 
primarily to emphasize the fact that any ab- 
normal enlargement of the thyroid, however 
slight, may represent the primary growth in a 
case of neoplastic bone disease, for, as first 
pointed out by Cohnheim in 1876, biologically 
malignant bone disease with rapidly fatal out- 
come may originate from a thyroid adenoma 
clinically so small, centrally placed, and symp- 
tomless as to be overlooked during life by both 
physician and patient, and histologically so 
benign as not to be distinguishable from a 
simple adenoma or colloid goiter. 

Two cases are reported by the author, the 
first being that of a man of forty-six whose 
thyroid enlargement dated back six years prior 
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to his initial observation by the writer, in 1923. 
Bone roentgenograms revealed at various 
times during the next two-year period destruc- 
tive lesions in a rib, the skull, and pelvis. Ra- 
dium and high voltage roentgen treatment re- 
sulted in diminution of the thyroid enlarge- 
ment, bone production about the skeletal 
metastatic areas, and over the four years of 
observation and treatment the patient’s gen- 
eral health has been maintained to the point 
where he is still a “full-time” worker. Micro- 
scopic study of an enlarged cervical lymph 
node revealed the tumor to be an adeno- 
carcinoma. 

The second case was that of a woman of 
fifty-eight who complained of hip trouble five 
years after she first noticed a lump in the neck. 
X-ray examination revealed a large area of de- 
struction in the right ilium, which, for slightly 
more than a year, was considered to be a pri- 
mary sarcoma and treated with deep roentgen 
therapy. However, a clinically malignant 
thyroid was recognized the following year, 
since which time the primary tumor has also 
received intensive therapy. The patient was 
still at work, two years later, when last ob- 
served. 

The author advocates radiotherapy for thy- 
roid tumors where metastatic bone lesions are 
demonstrable. 

J. E. Hasse, M.D. 





Cholecystography. R. G. Van Nuys. 
Calif..and Western Med., December, 1927, 
P. 777- 

In the oral administration of the Graham 
dye, Dr. Van Nuys used the various prepared 
pills and capsules, and found the dye to be 
a gastro-intestinal irritant. Then, because of 
the faint shadows in certain cases, the intra- 
venous method was decided upon. In prac- 
tically all cases the intravenous method now 
is used. The amount is 2.5 to 3 grams of the 
dye, freshly dissolved in 120 c.c. of double dis- 
tilled, sterile water, administered at the office. 
The patient is allowed to lie down and rest a 
half-hour after receiving the dye. The eve- 
ning before, the patient has had a saline enema 
to cleanse the colon. Four and a half hours 
after the patient has received the dye the first 
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film is made and if a good shadow is found a 
fat meal is ordered; two hours later another 
film is made. 

In many cases the dye is found at the end 
of 24 hours. Dr. Van Nuys believes that this 
is due to re-absorption of the dye from the 
intestinal tract. Jaundice is not necessarily a 
contra-indication to the use of the dye, for 
its use may aid in differentiating types of 
jaundice. 

The method of administering the dye must 
rest with the radiologist, whose duty it is to 
make the test an adjunct to the clinician for 
the accurate diagnosis of gall-bladder disease. 


F. B. SHetpon, M.D. 


X-ray Diagnosis of Cancer of the Esopha- 
gus. P. M. Hickey. Ill. Med. Jour., Feb- 
ruary, 1928, LIII, 97. 

Diagnosis rests on clinical history, X-ray 
examination, esophagoscopy, and biopsy. The 
mortality cannot be reduced until the condition 
is diagnosed much earlier than is at present 
commonly done. 

In order to detect slight variations in the 
width of the esophagus Dr. Hickey makes use 
of barium gelatine bougies. These are pre- 
pared as follows: Ordinary gelatine is soaked 
in cold water until it has swelled to its full 
size. It is then melted over a water bath and 
the liquid gelatine is mixed with barium. It 
must be thoroughly mixed, so that it is not 
gritty. The barium gelatine is poured into a 
cup and cooled, after which it is cut with 
cork borers into bougies varying in size from 
¥% inch to 3% inch. 

The patient is given the smallest bougie and 
its progress watched under the screen. 
Bougies of increasing size are used until the 
caliber of the esophagus is fully tested. 
Bougies have the advantage over the barium 
capsule in that, in case obstruction is encoun- 
tered, the gelatine melts so readily that the 
patient is not rendered very uncomfortable. 

If a narrowing of the esophageal lumen is 
encountered, the patient may be given a swal- 
low of the usual opaque fluid, the bougie 
acting as a plug at point of obstruction, and 
the lumen of the esophagus above will be 
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thoroughly shown. The writer believes that 
it is possible by this method to detect smalf 
lesions that would probably be missed by the 
methods commonly employed. 

Cancer of upper third presents most diff- 
culty in X-ray examinations ; middle third less 
difficulty, and cardiac portion least difficulty. 

The favorite position for observation is left 
oblique, and right oblique is especially impor- 
tant, making the observation during deep in- 
spiration. Serial plate examinations, with 
patient prone or supine, are of advantage. 

The diagnosis of esophageal cancer must be 
differentiated from diverticula, strictures, with 
or without foreign bodies, and cardiospasm. 

Co-operation between the roentgenologist 
and esophagoscopist is very essential to a cor- 
rect diagnosis. 

The writer’s conclusions are as follows: 

1. The high mortality of cancer of the 
esophagus is a reflection on both the diagnostic 
and surgical ability of the profession. 

2. A conscientious effort should be made to 
induce patients with esophageal symptoms to 
seek an early examination. 

3. The roentgenologist should study to ap- 
ply all the refinements of his art toward secur- 
ing an early diagnosis. 

4. There should be the most intimate and 
cordial co-operation between the roentgenolo- 
gist and the esophagoscopist in the study of 
this condition. 

5. The application of unfiltered radium in 
the esophagus should be deplored. 

6. Gastrostomy should not be recommended 
in the terminal stages of the disease. 


C. H. DeWitt, M.D. 


Carcinoma of the Esophagus: A Report 
of Fifty Cases. Julius Sherman. Am. Jour. 
Med. Sci., January, 1928, p. 79. 

This study, based on 50 cases, emphasizes 
those cases in which the cancer grows out- 
ward toward the submucosa and is not recog- 
nized by the endoscopist. Dysphagia is a late 
symptom. The early symptoms are nervous: 
ness in swallowing, a feeling of the food stick- 
ing and finally going down. This symptom 
calls for thorough examination for possible 
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malignancy. Roentgen-ray examination and 
esophagoscopy are the most reliable methods 
of diagnosis in the early stages. Erroneous 
diagnosis of nervousness or spasm is likely to 
be made in the early stages. The intercur- 
rence of normal intervals does not rule out 
cancer. Hope of cure lies in early diagnosis 
and resection. Cure by radium is very ques- 
tionable. Of the 50 cases reviewed, 46 were 
confirmed by X-ray examination. Seven cases 
were given deep roentgen-ray therapy and six 
cases received radium therapy. 


W. WarNER WarTKINs, M.D. 


Carcinoma of the Uterine Cervix. Henry 
Schmitz. Am. Jour. Surg., November, 1927, 
III, 494. 

The author discusses the early diagnosis of 
carcinoma of the uterus and the criteria for a 
classification of the tumor for treatment. He 
shows that by carefully studying these cases 
before treatment and by classifying them in 
groups one can give a fairly accurate prog- 
nosis before treatment. In 126 cases of car- 
cinoma of the cervix treated with the com- 
bined radium and roentgen-ray method, he has 
obtained 20.63 per cent of five-year cures. A 
plea is made for early diagnosis and treatment. 


Howarp P. Dovus, M.D. 


Roentgen Therapy in Hyperthyroidism. 
A Report of 328 Cases of Thyrotoxicosis 
Subjected to X-ray Treatment. William 
H. Meyer. Med. Jour. and Rec., Feb. 1, 
1928, p. 137. 

This author has refrained for ten years 
from publication of results on radiation for 
hyperthyroidism, in order to collect a suffi- 
ciently large series of cases, with sufficient 
time after treatment to check results. His ob- 
servation tends to the conviction that the thy- 
roid gland belongs to the radioresistant, rather 
than to the radiosensitive, organs, and _ re- 
quires a relatively heavy radiation to produce 
cellular changes. In the cases reported, two- 
thirds to three-quarters of a unit erythema 
dose was applied at monthly intervals, the 
fractional dose method having been found 
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too unreliable. Such voltage and filter are 
used as will result in the delivery of 50 per 
cent of the surface intensity to a depth of 
three or four centimeters. Two portals of en- 
try are used. In favorable cases, the number 
of treatments is four or five, and approximate- 
ly six months elapsed between beginning of 
treatment and satisfactory conclusion. 

In the series of 328 cases forming the basis 
of this report, there were 263 of Graves’ dis- 
ease, 16 of adolescent goiter, 30 of adenoma, 
and 19 of colloid and substernal goiter. 

The author’s experience indicates that (1) 
cases of adolescent goiter with hyperfunction 
can be relieved in three to five treatments; (2) 
in tumors with increased basal metabolic rate, 
three or four treatments will usually reduce 
the hyperfunction and make the case safer for 
operation ; (3) iodine is temporary and secon- 
dary exacerbation following its use is difficult 
to control; (4) roentgen therapy has a definite 
place in the treatment of Graves’ disease. Of 
the cases in this group, 84 per cent showed 
definite improvement, 66 per cent being symp- 
tom-free. Slight symptoms may persist for a 
long time in isolated cases. 


W. W. Watkins, M.D. 


Importance of Radiographing Bone and 
Joint Lesions. C. A. Plume. Jour. Med. Soc. 
of N. J., February, 1928, p. 97. 

This paper was prepared for a general so- 
ciety, and outlines some of the common essen- 
tials for proper study of bone and joint in- 
juries. The author emphasizes the importance 
of routine examination of injuries, and the 
danger of taking for granted that no fracture 
is present, giving several pertinent illustra- 
tions. 

W. Warner Watkins, M.D. 


Studies of Histology of the Borderline 
Ray Erythema. H. G. Rottmann. Strah- 


lentherapie, 1927, XXVII, 518. 

Human skin was exposed to roentgen rays 
of long wave lengths (9 K.V., 9 ma., 10 cm. 
F.S.D., 21 and 48 minutes, respectively, or 
2793 R and 6384 Rk). The erythema area was 
excised 5 hours, 12 hours, 24 hours, 48 hours, 
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5 days, 25 days, 3 months, following the ex- 
posure. Histological studies did not reveal 
any marked difference as compared with the 
changes following exposure to ordinary roent- 
gen rays. One characteristic process in the 
skin treated by long waves could be detected. 
It appeared in the granular layer and is illus- 
trated in the photomicrographs accompanying 
the article. The author comes to the conclu- 
sion that one cannot speak of any fundamental 
difference between borderline rays and other 
roentgen rays. 


E. A. Poute, M.D. 


Pre-cancerous Dermatoses. 
MacKee and George M. Lewis. 
Med. Jour., March, 1928, p. 371. 

Most cutaneous cancers develop on an ante- 
cedent lesion or defect, and the recognition 
and proper treatment of the latter will ma- 
terially reduce the incidence of cancer. Such 
antecedent conditions of skin and mucous 


George M. 
Atlantic 


membrane are numerous, and a number of the 
potentially dangerous ones are discussed. 


Leukoplakia:—Small patches may be de- 
stroyed by electrodesiccation or actual cautery, 
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or a single intense application of the beta rays 
of radium. Treatment that is incapable of of 
completely destroying the lesion should } 

avoided. 3 

Kraurosis vulve:—lIt is usually well to et 
it alone and keep the patient under obserygs 
tion, destroying any areas that show activity, 
One or two short courses of X-ray may , 
used as an antipruritic. 

Seborrheic and senile warts:—lIndicationg 
for treatment will depend on conditions, sueh 
as age of patient, evidence of activity, t De 
and location of lesion. Those lesions on the 
lip should be destroyed. Surgical excisions 
diathermy, X-rays, or radium may be used. q 

Nevi:—If inactive, they may be ignored 
When the blue-black mole is destroyed, 
should be done radically. Treatment of a 
mole should be governed by the individ 
conditions. . 

Paget's disease of the nipple sometimes) 
yields satisfactorily to X-ray and radium. 

Pre-cancerous dermatoses, basal cell e 
thelioma:—These may be excised or destroy 
by electrodesiccation, X-rays, or radium. 


W. WarRNER Watkins, M.D. 





YOUNG LADY X-RAY TECHNICIAN, capable 
and well trained, desires position under first class 
Roentgenologist in September, where there is 
chance for advancement. Address A-39, care 
RADIOLOOGY. 


WANTED—Roentgenologist to do full time work 
hospital. Work includes diagnosis, therapy: 
pecially superficial and radium. State salary ex-7 
pected. Address A-40, care RADIOLOGY. a 





